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Xha aaino aoid bistidiaai apart ttom being tha 
praoursor of histamiiia^ plays an iaiportant rola in maintaining 
tba tartiary struotura of on«rae protains, Fran tha matabolic 
point of view histidina has a speoial signifioanoa in viaw 
of tha fact that tha pathways of biosynthasis of histidina 
and purina siaat at a numbar of ia^ortant ionotions ravaaling 
ana of tha mai^ aolaoular Xiaics batwaan protains and nuoleia 
aoid synthasis in tha overall matabolism of tha living call, 
^tritional studios hava shown that histidina and purine ean 
raplaoa aaoh other in sustaining the growth of soiae baoteria* 
£ha amino aoid is, however, essential for tha albino rat for 
its growth and reproduotion* It is not surprising, therefore, 
that the metab^^ism of histidina and its biosynthasis have 
been the subject of intensive investigations in the last few 
years, fhe discovery of the pathway of biosynthesis of 
histidine in baoteria has indeed paved the way for understanding 
the meohaniss of regulation of its metabolism by feed back 
control and repression of the relevant ensjrmes. 
Although impairBent of histidina metabolism has been 
ii^>lioated in a msibdr of pathological manifestatians, very 
little is known about the homeostatic regulation of circulating 
histidine or its biosynthesis in mammals, fhe elucidation 
of the mechanisffl of regulation of histidine metabolism in 
(U> 
baetaria bas ravaalad tha roXa of a auibar of •ngymOM in not 
only dagrading hlstidina but also in aaintaining a dynanio 
oquilibriia batvoan its syntbosis and degradation vitbin tba oell. 
Seaa aspaets of tba ragulaticm of bistidina aatabolisn 
in tba rat fora tba subjaot of tba prasant thasis* £ba rasults 
of tbis study broadly indieata tbat tba liirar ansyaas of tba 
orooanate patbway ara assigaod by natura a spooial funotion 
of ragiaating bistidina natabolisau Bistidina asBBonia-lyass, 
tbo first 9nM^rwm of tba dagradativa patbiray sbows graatar 
adaptability undar diffarant oonditions* Induction of tbis 
ansyao was, tbarafora, studiod in dot ail* Induoibl® fomation 
of tbo ansyaa in tba rat was suppraaaad hy glooosa raisinisoant 
of oatabolito raprassion in baotaria* Attai^pts %mT9 also madai 
bat vitb littla suooass, to danonstrata soMa of tba anayaas of 
bistidina biosyntbasis (raportod bitbarto only in baotaria) 
in rat tissua* Induotion Xn ti£Vl ^^ bistidina aaaionia-lyaso 
and bistidina pyruvata aninotransfarasa vas also a3q;>lored using 
liTor slioas, Xba tvo ensyass vara observad to ba ralaasad 
by tba slioos into tba nadiuB on inoubation in isotonio 
pbysiologioal salin«, £h» a^^arisantal findings of tba prasant 
ati»ly oan ba usad as a basis to avolva a working bypotbasis for 
oondLueting a nora datailad invastigation of tba aoleoular 
aaobanisa of tba ragulation of bistidina aatabAisa in aniaals* 
X H f U O D U a f Z 0 
Tli» pharaaoologleal slgnifloane* and the metabolic 
role of histldlne have attracted the attentiOD of a nosber 
of Imrestlgators since Its ooaurrenoe vas discovered over 
f i f ty years ago, the i^tairaent of histidine setabolisii i s 
now iBplioated in a nuaber of diseases* Studies on histidine 
metabolisia in bacteria have contributed significantly to our 
understanding of certain aspects of biooheniical genetics and 
metabolic regulation and a considerable vcausie of infonaacion 
i s available on the degradation and biosynthesis of histiaine 
in unioellular arganisms, Knoi^ ledge concerning the pathways 
of biosynthesis of histidine and the regulation of i t s 
metaboliSB in saiaiBalB i s , however, very meagre, fhe studies 
reported in this thesis were attempted with the primary 
objective of gaining some understanding of the regulatory 
mechanism of histidine metabolism in the rat* 
Catabolism of Histidine 
Although histidine undergoes a number of biotransformations 
vis* de^siaation to trans-urooanic acid (sera BBA feda, ld39{ 
Sera and Mhara, 19421 Xakeuchi, lj941| AkamatsUf 1943} C^ amada, 
1944{ Parshin, 19471 Parshin and OoryuMchlnai 1930| Sera, 1961} 
Hall, 1968 and Ooryukhina, 1 9 ^ ) , transamiaation (aowsell, 1966) 
or oxidative deamination to imidasole pyruvate and related 
coi^ounds, decarboxylation to histamine (t^rle, 1936} ^ae , 1940} 
2 
^ p s , ijMSi ''^ria i»nd d&ah^ 1943 and labor, 1054), inoorporation 
into ergothionens (Askari and m i v i l l e , 2^62), dipeptides 
(o*g« oarnosine) and proteins, most of the Mstidine adiainistered 
to anisals i s aoe^letely degraded to carbon dioxide (BorsodlE, 
Deasy, Uaagez>-:liit, Kaighly and Loirry, 1960| D*Iorio and 
BouthiXlier, l9Sa| Horak, 1I96@ and Wolf, 1M3)* 
Meobaalaa of Histidine Dearadatiw> 
iMIbaoher (1926) and Qy'ea^gy and iibthler (1^26) desonstrated 
for tbe f irst tijse the degradation of histidine by the maismalian 
l iver, X«iver preparations front various aninals degraded 
histidine \<dth the liberation of aoustooia (idXbacher, 1^6} 
Qyorgy and Hothler, i!iS6| adibacher, 1943| Abderhalden and 
Buadse, 1931| Leuthardt, 1961 and l<^el, 1946)* Uniilce 
observations on vh(^e aniaals, no oxygen was consuaed nor 
was «{i3y aarbcm dioxide liberated during this process, bat a compound 
aoouHUlated which on acid or alkali hydrolysis yielded «amonia, 
L*glutaaiio acid and fomio acid, Xhese observetioi^ led to 
the view that the enzyise concerned attacked the ioidasole ring 
of histidine (Mlbacher, I943f X.euthardt, 1961) • 
Urooanate Pathway 
Jaffe (1374) was the f irs t to report the occurrence of 
urooaz&c acid in the urine of the dog, several investigators 
(Jaffe, 3074| 1876| ifimter, 3919 and iiegfried, 3998) attenpted 
subsequently to isolats urocanic acid frcn urine but the results 
vera variable* In 1912 Hunter sbowed that urooanie said was 
identioal struatorally yith ii8ldaz<a.e * aerylio acid* In 1917 
aelstriok deaoaitrated the oonversion o£ hietidina to urooanio 
aoid by baoteria and in 19S3 Kotake and ^onlshi isolated 
urooanie aoid froa the urine of dog given hietidine, Despite 
oonfiraation by other investigators^ these results oould i»t 
be reproduced oonsistently and henoe the valQ of uroc^mio 
acid m the nornal intena@diate of histidine oatab^isa vas 
(luestioned (Darby and Levis, 1942| adlbaoher, 1943 and iayc^ava, 
1933)« Koreoveri ri^id exeretion of adninistered urooanie 
aoid (I^aby and Levis, 194S{ l^baoher, tSHQ 6B4 Celander 
and Berg, 39S3b} and its failure to eathibit 4 A ^^^^ ^^ 
glycogenic properties (Oelander and Berg, 1963b} assooiated 
with histidins vere considered inoonsistent with its postulated 
r<Ae as an interaediate of histidine breakdovn. fhat certain 
baoteria could transforo histidine to urocanlc aoid (aaistriok, 
1917) suggested the possibility of urooanio aoid arising fron 
intestinal flora. Hovever, ciera and a number of other 
investigators (sera and ifada, 1939| Sera and Mhara, 1942| 
7akeuohi, 1941t Akaoatau, 1943} (Reseda, 1944$ Morel, 1946$ 
Parshin, 1947$ Sera, 1951$ Hall, 19S8 and Ocvyukhina, 1962) 
slMJved that liver preparations catalysed the formation of 
urooanio aoid and that urooanla iioid vas ocmverted to glutceoic 
acid and derivatives. 
labor I Hshl^r, Hayashi and ^4ilte (196S) by using 
IS labeixad histidina (H in oc or V nitrogen) foui»i that a 
aalX-frae axtraot of PsoudoB^on^ fl,viorosQ«ay. grown on a 
osdiuiB oontainlng histidina eatalyaad tha aoif^rarsioa of 
]>hi8tidino to L-gluteaio aoid, foroio acid and «»sBBonla« 
In thasa azpariiaantsoi'-nitrogan of histidina was Xibaratad 
at aamonta and ynl trogan atcw appeared in glutamio aoid 
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(fabor, aii $^ Vi@&)m atudiaa with a •histidino daffionstratad 
that foraate oaais frtm 2*positimi of the iaidazold ring 
(faboTi tH sSLf 'i^^ 3 ^ iiahlar and labor| 3^53) and trapping 
axpariaentSf wherein uniabelled orooanio aoid was added to 
14 the inoubation mixture of Q -hiatidine along with an extract 
of PseudOBonaSt showed that the isotope was readily inoorporated 
into urooanlo aoid* fhuS| the role of urooanie aoid as an 
intem^diate of histidine degrad8ti(»a was oonfiimed* ioh«ae % 
suemarises the oonolusions from the preceding expt^rinents, 
aniyiBio Studies 
thm ensyne wMoh oatalyses the fomtation of urooanie 
aoid fraa histidine i s designated as histidine aBanonia-lyase 
(s,v;,4«3,i*3). 
Ultraviolet absorption oharaeteristios of urcKsanio acid, 
i t s zaaxiioua absorbanoy at 277 laju (pH 7«4 • ll«0) and a laolar 
extinction ooeffioient of 18,300 at this wairelength (Mehler 
and tabor, 1963) permit use of direct speotrophotoitetry for 
the assay of histidine amsionia-lyase at pH 9*3 (fabor and M9hler,l966) 
SohMM X 3U8BiaX7 of atudioc on n^ and C* «hlaUdlM 
degradation by hlstldino adapted Piendqionaa 
flttoreaoeai extraots (labor, ljS65}T 
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Sh® ^nssm* activity could also b^ followed hy satiiitating 
wamonla lib^rat«d or dotoraintng the rosidual histidine 
(iMIbaohdri I986t 1^42% Jara, 1961 and M<a'el, ]946}» Ihe 
9ngywB has been found Baix£Ly in livar and akin (hornajr lajar 
of a p i d ^ a ) of variooa anisala and in a nuabar of bacterial 
aouroaa* fha anayaa ia apaoifio for L^lilatidina and haa 
bean puriliad both fron livor and Paaudononaa (idlbaohiar, 1943| 
7akauohi, 1941$ ^ r a , 296l| Mohl@r and fabor, l^53| labor and 
ifohlar, 1965 and Faterkofslqr, 196S}» 
£hat a purifiad preparation of Faaudomonaa fluoraaoana 
hiatidina asuBonia l^yaaa ostalysas th® iii3orpOi:>ation of o^ *^ * 
urooanlc aoid (but not H^lL) into hiatidina, aii^gaata that 
the reaction iffirolvas tha fonaation of aiBino-»anesn3a| tha 
Bieohanian of tha reaction involving an axohanga of bydrogan ion 
batvaen tha /d-carbon atoe and tha madiusi (Patarkofsky, ld^)« 
i;»chaBa 2 aujBBiarisda tha pi^tulatad reaction sdchanlaB. l2Lraot 
daaonatration of aain^-anzyma formation %*ould be of considerable 
i^portanoe to establish i<he aannar of attachaent of tha ^dno 
group to tha enzarae* 
8->lfarcaptoethan^ st io^atea both the overall asisonia-
lyaae activity and the incorporation ot tritium fron the nediua* 
£hese (Aservationa and earlier atudiea au^gest that hlst idim 
amisonia-'lyase re<iui£«8 sulphyhy(i3?/I groups (Suttagai, 1^91 
Mahler and Tabor, 1963$ Peterkofsky, 1968 snd peterkofsky and 
Hahler, 1963). Both l iver and PseudOB^qs histidine ammonia-
SohKM XI ?08tal«tdd raaotlon m^olianltB of hlstidlno 
aoBBonia»ly»i« (ptttorkofskyt 1968) 
S C H E M E II. 
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lyaaa &P9 inhlbitad txy mzh^mx^ diavlna tatra aoatlo aold 
(Borak and va«X8oh, I963at ]Ji53b| mhlw and Habor, 1963| 
Patartcofakar, 1962| patarkofsk^' and ItehL^r, ]ji63)| suggasting 
that jaatal lona msi^r alao ba inroX^ad in tha ansyalo raaotion. 
Mora oonoXualira stodlaa on the laataX oontant of tha ansjma 
ara naadad. 
^ttidiaa cm hman hlstidimBlas hava ahown that tha 
BOtabidlo arror in thaaa pationta i s assooiatad %rith thair 
faiXura to dagrada hiatidina to uroeanio aoid ((Siandisi, 
Partington and Huntar, 196X| 1968). aaoh patianta axeratad 
iaidasola pjrrurio aoXd, isiidaaoX* Xaetio aoid and iisidasQCLa 
aoatata (Ai;^baeh| I^Oa^rga, BaXdridga, I'ourtaXXota and jBrighan, 
UM8b| LaDttf lto»raXX» Jaodb^t ^egaiXXar and 2annoni| 1962{ 
LaDUy HowaXXy Jaootor, a^ ags&XXar, ^bar, zannonii Cemhy and 
2i«gXar| lj963| zannoni and hekSta^ ljM3| BaXdridga and Au^baoh, 
1964)I stiggasting that hiatidina was baing sataboXisad by tham 
by an aXtarnativo transaninasa pathvay* Xn many patiants tha 
disaasa has bean found to ba asaooiatad tdth ia^airaant of 
spaaohf raXation batvaan hiatidina astaboXism and ajn^ t^aaoXogy 
i S | hovavar, not oXaar* 
Skin contains hiatidina aisBonLa-Xyasay but doas not 
B09m to dagrada hiatidina bayond uroeanio aoid (2ann<»ii and 
LaDtti 19€3)« I t has bean suggaatad that urooania aoid protaots 
7 
tho sldn froB daaagos cmisod hy ultraviolet radiation (2dnl«ek| 
KTisl and HaiS| Il9i5)| MstidininiaSt hot^vor, do not ahov any 
graator sonsitivity to ultraviolet light than nonsal porsons 
(2annc8ii and LaDa, 3963)* 
0rooanie aoid has also beoa roportod as a o<»istitttant 
of (Buraxine) nroeaflorloholiz^ frooi t^ ifrsjii trunouius and othsr 
•ollttsosi tho phamaoologioal off dots of vM.ah are sisiilar 
to thoso of nlootino and ourare (ISrspaBor and Benati» 29S3ai 
1953II). 
gr 
£ho onagnM dograding urocanio aeid is aonvoniently 
measurad by foUoidJig tho disapp< a^ranoo of urooanie aoid 
absorpti^a at 877 mja (fabor and Itehleri 3^S}« savaral 
enjoraatio dogradation products of uroeanio aoid including 
foriBori^ci^isoglutaialns (CbrflBiada« 1^ 44 and aera» liSDt for«jrl* 
L-gltttaoino (iMlhaohar, 3^43) and JL*oc<»forfflaBido»l.>.glutaBio 
acid, m*t<»wiwlBO glutsnio aoid or L* oc .forsaiBidino glutarie 
aoid (Borok and ^olsch, }9S3af ljll631>| IiOior and Hshlar, l^ Mf 
ailvannany Bak r^aan and Daft, 19&l| Millar and va«lsoh| 1964| 
aoagadllar, ^Ivazuan, £abor and Mahlari lji64> hava baan 
reportad« studios cm Aorobaotar aorogenas hm9 lad to ths 
idantifioation of 4»iaidasoloaa»&>pro|iioi^o aeid as an 
intaraadiate of the urooanata dagradativa pathway (liaval and 
Magasanik, 1968)• Iha aam» Qmi^oaoA was obteiiKid using baaf 
livar urooanasa also (Fainbarg and (^aanbarg, D969)« 
8 
Be«f llirsr urooanass has b9ma partially pixrlflod* I t 
i s a sulpliydrjrl 90M^9. An inti«r«sUng prolialnary roport 
suggesting th&% the ensyne contains pyridoxal p^otpliate 
(Qttpta and Hc^nsont 1961), homrw^ meds oonfimatlon. 
ZaidasoltKie prc^onlo aoid i s omi^erted to ti» 
foraiainoglutaBio acid by iaidasQlone propionate hydrolase. 
Xhe ensTBie hm been denMEistrated in l iver and bsoterial 
preparaticms (anjrder, ^Iva and Kies, ]^6l| Hao and C^eenberg, 
1961)* rhe oonversiem of isLdasolond propionio aoid i s 
anal^ous to the emsynatio oleavage ot inidazOlone to 
fomliBlnoglyoine and oloavage of 4(S)«>inidazalOD^S(4)*aoetio 
acid to fOTBiiBlno-aspartie acid (Freter, liabinowits and mtkop, 
10571 Kay and Witkop, 1059), Zfflidaso3.ane propionate hydrolase 
has be«i purified sixty f43ld fron a soluble fraction of rat 
l iver, fhe purified enisyiae i s free fron uroeanase suggesting 
the separate identity of the two exugnses (a:^er , g^ gX^ 1J961). 
Oegradatiop of Forainoi^utaiBie Add and 4ole of Folio Add 
Studies on fo l ic add deficient rats (Ichihara, Uchlda, 
Matsuda, Kaajari and KikUf^ ca, 1963 and Baldridge, l968a) and 
the cAiservations relating ezoretLcm of fonalBlnoglttt^ic acid 
to f d i o aoid deficiency (Tabor, Silveniia^, Mehler, Daft and 
Bauer, 19S3| ^Iven&an, Gardiner and Bakenaan, 1963} SHvemant 
9k a2# 19641 Seegoilldr, sk fi3U 1954{ Bakeraan, Silveraan and 
X a^ft, 196l| iisbinowits and Sabor, 1968| Bennett and Chanarin,196S) 
suggested that fo l ic add derivatives play a definite role in 
9 
hlsttdlna eatabolisB* iiubsoquaiit studies 8hoird(i that 
foraiBdnoglutaBilo aoid can sarvo as a f€»RzQrXating agaat for 
t9trahrd^of<aie sold (HLlX r^ and va^lsoh, 196S{ 1^ 56$ 1967a 
and 1967b)* thus BaoDiilian Xivor praparatiems oatal/sa tha 
foniatlon of M^'forsQrl tatrahs^drofoOLie aoid, glutaoio aoid 
and aoBonla fron foroialnogXatasilo aoid and tatrahsrdrofoHe 
aoid, aohaae 3 suuBsaarisas tha thraa saparato ansjrsatioalXy 
oataXyvad raaotioas* FonBiiiinogXutaBio aoid tatrahjrdrofoiio 
aoid fonaiiBino transfarasa and ir-forsliiino tatrahydrofoXio 
aoid QjroXodaa&iinasa hava both boon purifiad from hog Xivar 
aoatona powdar (fabor and i^mgardan, l^Sd). Ir^ H^-Hathaq/X 
tatrahydrofoXio aoid oyoXohydroXasa has baan purifiad fron 
tha aoatona powdar of r»bbit Xivar, £h@ ra^.otion sadiatad 
bjr tha ansjraa has baan shown to ba ravarsibXa, Foraii&tnogXutaaio 
aoid'forsiialnotramfarasa i s spaoifio for foraininogXtttaBiQ 
aoid (Sagars, Baok, QmsbBr and OtinsaXusi 1JM6)« ma oomrarsion 
of K «>foraaM,no tatralqrdrofaiXio aoid to BTyN -^BathansrX 
tatrah/drofoXic aoid and as^onia i s , howavar, irravarsibXa 
and aoooimts for tha saoond aoXaouXa of aiaisonla Xibaratad fron 
histidina (Xaboor and t^ rsfngardani ljd69)* 
atttdias on Xov pretain fad v i t . B ^ or foXio aoid 
dafioiant rata which azorata for0iid.ne gXtttasde aoid suggest 
that tha aajor pathway for tha aataboXisai of tha forBiiBin»>groiq> 
i s i t s oonvarsion to a nathrX group by raaotions invoXving 
both foXio aoid and vit* B^ (aiXvaraan and Fitnay, 19S8)« 
Adadnistration of loathionina to aniaaXs daprivad of fol ic aoid 
I^.FOiiMZMlHOXiiXHAHmiOFOLXC AOID •»• X«.il«Ui!AH£a ACID 
^^n^^mrmnLmmAA£MQiQLis2 AOIP • AMHSMIA 
ID ^ 
K*VF<HMXLi!iSXaAHX»iiOF(aJC A^D 
dehMM aol« of rolio aold in hlstldln© degradation 
(iiilst«F, 1966) 
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and vit* 3 _ Insraasod C Q^ ^^^r^tXon from 2»G -hlstidlns* 
HoMOoystoino adiinistrAtl<m dooroasod uiPinary oxorotion of 
14 f«vlBiiioglutaBl9 aeid but h»d no offdot on Q QQ fomatloo 
frQn a»C •hlstldint CBrown» Sllva, OArdlnor and ailvonsan, 
]jMO)« 2h« osohaniSB by x i^ieh oothlORliio doeroasos urinary 
iocorotion of fonilsdno gXutasio aeid and iooreasos aonrsrsicm 
of a^C '^^ ^histidine to Q^ Q^ requires additional study although 
sovoral di3>l8nBtions CBrown, aX ASU 1^^) ^^« boon put forvard. 
Studios on L»histidino<>C nstabolisa in nan, aonkoy 
and rat shovod that hydantoii»«5»prapionio aoid is the urinary 
oxoretory produot of hlstidlns (&roim and Kiosi 1969)• A 
80ltti>Xe fraction of the guinea pig liver oatalyses the 
foniatian of hydantol»»6»propionio aoid fron iiBidssoXono 
propionlo aoid« Xanthine oddaso fron BdLlk also oatalyses 
this reaotion* Hovevert the soIubX® guinea pig liver ensyae 
had no deteotable xanthine oxidase aotivity sho^ng thereby 
that the guinea pig liver ensyse is not identieal with xanthine 
oxidase (HasseX and C^wibergy 3963«)« 
m orgaxHsB obtained f^ oei soiX hy «ririohii^t ouXture 
oataXysed the conversion of L»hydantal»»6*prqpionie aeid to 
glutaolo aoid, »!iraonla and oarbofi dioxide} oarbaoiyX gXutanate 
is an intermediate in this pathway (HasseX and Ore^berg, 1963b}• 
Ihe brealtdoifn of histidine in CXostridiua tetaaoBKMPphUB and 
Herobaoter aerG«enes Xeads also to the aoouantlatiOQ of formtoide 
mil mmmmmm i Wii un wi ii 
(Mag«sanlle« 1955| Kagasanik and Boirser, 1966 and Vaohssian and 
Barker I 1966) prssusabXy by the hydrolysis of H-foroiiBinogXttta&ie 
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aeid to gltttaeio aeid and forsaiBido, Sim degradation of 
hiftidino inroives hydroHyais of N^foralBlnogiataBiio aoid 
to N-fcNTB^ glutaiBio aoid and H^ in Pioudqaopas fXuoreaoani 
(Borok and vaoXsoh« lJiS3a| f a b ^ and ilihlor« 1964 and Hiaiiiaairai 
lji64)« Hid onsarBt HsrdroXysing focvorlgXataado aoid i s stijgrallatad 
by farrous ions* 
tranaaaiaation Pathway 
studios on litiB^n hiatidinomtoSy vho Xaok hiatidino 
aiBOKMiia-Xyase and axorate oonsiderabXa asounta of various 
ioidasoXaa inoXuding ieidasoXa-pyruvatei haire shown that 
an aXtarneto transaninasa pathway operates in theai (Ai:^ baoh, 
ik fil^ l^^®b| LaPUf Sik Sl/* X^^l X'^ af Zamosi and LaDu, 1963| 
BaXdridge and fti^baoh, 1964} • Bistidine pyrwrate ^ i n o -
transferase has been reported m rat Xiver (ttowseXXi 1966} 
SpoXter and BaXdridge, lj963}« apoXter and BaXdridge (1963) 
reported that hepatio XeveX of histidine pyruvate amino* 
transferase in rata i s higher thais thQ Xevei of histidine 
lOBBonia-Xyase. High intraoeXXuXar XeveX of pyruyio aoid i s , 
however, needed for the operation of the transaoinase pathway 
(%»QXter and BaXdridge, 1963). 
PecarbOicylatifln of Blatidine 
DeoarboxyXatia) of hiatidine to histaaine i s oataXysed 
by histidine decarbooqrXase, found in bacteria (^ps , 1945| OaXOi 
194D| Haake and SoessXftr, 1924 and liodvell, D%3), plants 
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Vmfl9 and aauby 1948} and aniaal tisaoas <labor» 3954)« 
HistaiBlna axarta profound pl^aiologioal and pharaao<kl^iQ8l 
affaota in anlaala (labor, 19$4)« Hiatidine daoarbcoqrlaaa 
ao t in ty of aast oaXla ia aztraBiaXjr high and thaaa oeXXa 
contain Xargo quantitias of hiatanina, part of i^^oh i s axiating 
in tha bound fors, Histaiiiina ia oscidlsad to inridazoXa 
aoataXdal^ jrda bjr bistastinaaa (labor, 3JMM}« XetidazQIa 
aoataXdabsfda i s oocidiaad (£aber, ]06X> W xantbina oxidase 
and aXfo b3r aXdalnjfda dohydroganaaa in praaanoa of niootinaaida 
adanina dinooXaotida (KAX>)| diraot oxidation of hiataaiaa to 
iBidas<4aaodtio aoid has boon daiaonstratad iA XiSA ^n savaraX 
spaoias (MabXar, Tabor and 3auar, ]jl52| faboTi ^bXar and 
Sehayar, ljl63| BoutbiXXiar and OOXdnar, }]i53)* Adalniatratian 
of XabaXXad hiataaina or inidazoXa aeatio aoid Xoada to tha 
axoration of ioddazoXa aeatio aoid ribmmoXaoaide in rata 
(Xaber ai^ liay^aahi, ')9&6i KarJaXa, 195S and Baaar, 19S8)« 
Foraation of hiatanina dinaoXaotida (AXiviaatos and ^^ ooXXa/, 
1956| AXiirisatoa, Ungar, l«akaos and LaHantia, lji€8{ AbdaX^Latlf 
and ilXiviaatoa, X96X} and iaidazoXa aoatie aoid ribonuoXaotida 
(CrovXay, i960) has boon daaocistratad i|X HJUiCft ^^>^ porifiad 
anzaraa praparationa froa baaf apXaan and rabbit Xivar 
raapaotivaXy. rraalatant of ialdazoXa aoatio aoid ribonaoXaotida 
vith aoid phoaphatasa gava iaidazoXa aoatio acid ribonuoXaosido, 
It wooXd appear that aiaiXar raaotions giva riaa to urinary 
iaidazoXa aoatio aoid ribonooXaosido in rata ai^ ^an (Tabor and 
Hasraahi, 1966| Jonas, Ashton and i^ng^dan, 1968)» 
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m iaidajtold aoetio aoid adapted strain of Pawidoii^ onaa 
fluflgeaqgqs oatalysQs the ooRirwsian of isidaxolo aootio aoid 
to fomyl aspartlo aoid (Hayaslii, Xalior and Heyashi, 1954} 10^{ 
OoBura and HayasMf 1967) liothbdrg and Baymblf 10S7), with 
iBidazQlons aootlo aoid and foaredolno aspartlo aoid as 
intoroedlatos (Hayi^ shly ^ sXf 11^ 34} 1957}. itudlos \dth 
0 indioato that ths anssnae that oatal^os tha oonvarslon 
of iBldasOle aootlo aoid to laldasol«3@ aootlo aeld Is an 
oaqrg^nasa* Xha roaotlons invol^red in tho ooiwarslon of 
laldaxole aoatio aoid to aniffionlay aspartlo aeld end forado 
aoid (Hayashly Skilf 1 ^ ^ l^^l ^^ hiaura and Hayashl, ]^S7| 
aothborg and Hayashl, 1957) aro shown i n doheae 4 roprasenting 
the different routes of hlstldina oataboUsa. In addltloni 
histaaina i s f^aoirlatad (fabor and Mosottig, 1949| fahor, 
mhlor and stadtnani 1IEIS3) and Bi^ oethyXated (Johayor, 1(1561 
Brovn^ i\xalrod «%nd loaobioki 1389 and Llndhal^ 1968) in 
aniaal tissuos. I t i s of interest that tissues on vbiQh 
histaalne aets ptasrsiologioallsr exhibit relatively high M. 
aethyl transferase aotivitar* 
Biosynthesis of aistidiae 
Interest in hlstidine biosynthesis dates baok to early 
natrltional studies vhioh Indieated i t s indispensabllity for 
grovth and aaintenan^ of nitrogen balaaoe in al l speoies of 
anlaals studied exo^t man (Aoroyd and Hopkinsy 19]|S{ Clox and 
aosoy 19ad| aoso and OOK« ] 9 2 4 | 1986) Earroir and Sherwln, 1936) 
aohM* XV MataboUo intor-r«laUoi» of hlst ldlm (fabort 1956) 
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Berg, Iji^l Colander and Berg, 1983a} Sendltt, ^(Alrldge, 
steffee and Frazlor, 1980| Hose, Haines, Warner and Jobnson, 
1061| Hose, Ooon and Laabert, ]0M)« £h& inabil ity of the 
rat to 8/ntheslse histidlne has been conflmed by feeding 
ej^erlments vlth H -aaiaonia, M^»tyroslne and ir^glyolne 
(Barnas and Sohoenhelaer, Ij943)« Sas Inoorporatlon of these 
dietary labelled eon^oonds resulted in tho labeUii^ of oc • 
aslno group of histidlne and not an/ of the laidaBOle ring 
14 
nitrogen* atsdlarly HC (XM adslnlstration to rats resulted 
in good labelling of purines but not histldlna (Plaut, 
14 14 
Bethell and Lardy, 1950)* However, HC OOH and C -glueose 
have been found to bo incorporated into histldlna of hunan 
l iver si loes (Z.ovy and Coon, 10®3) and sdnoed mouse brain 
(iiafelson, VLnslar and Pearson, 1951) respectively* Ihe 
observations %rere, however, based on the results of 
ohr<MBatographlo separatloni degradatlve studies on a isoi'e 
purified preparation of the histidlne obtained by such 
labelling axperlBtents aust be carried out before the data 
can be accepted as unequivocal evidence for tJm synthesis of 
h ls t ld lm by saiamalian tissues* In rats the oc •oxo and 
hydroxy-add analogues of hi8tldlne,<3t<-II«acetyl histidlne and 
D-histidlne can replace L-histldlne i n st^porting growth 
(Cox and Hose, lj9S!6| Harrow BJDA sher^n, 19S6| Neuberger and 
lobster, 194€| Celander and Berg, ]ji963a)* l>-hlstldlne and 
iKldasole lact ic acid ap^aar to hwe sosiO grovth prcnotlng 
activity for souse provided that a sisall quantity of L-hlstidine 
i s Included in the diet (Celander and Berg, 1953a}* 
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For an umlorstanding of tha j|s. HfiSA p&thway of 
histidina bioayiitho«is» plants or uderobaa vhioh norBalljr 
do not r@quira iiiatidiiie hava baan used as axperisaotid 
ays tans. Dacails of tha bioa/nthatio patbEvay of Ms&idlna 
hava X%rgaly baan aluoidatad by stadias on iBloroorganisas 
es^loying chaiaiaal} miorobioXogioaly isotopio noA anzymatio 
i^proaobos on a nuabar of autants of tha oaotoriaX straim 
blockad at «ia or savoral steps in th> pathway* 
Aitbougb aarliar obsarrations suggastad that isidasola 
pyrurio aaid i s tha praours^ of histidina (Brociaist and 
analX, 1949), Lavy and Goon (3ji5X| 1^62} using yaast 
(3aoQharo«yoaa eerayisai^) and faboTi ai^  a^ » (1938) working 
^^^ ^wruXqpsis utiXis (xXaarXy showad with isotopio taohniqua 
that the aXpha oocoaoid i s not on tha main biosynthatia pathway, 
VogaX and his assooiat€»s (XJi5X> iscXatad histidinoX 
froa a histidina raquiring mutant of Esol^riohia sSSUf 
HistidinoX that aoausnaatad in one nutant stinuXatad growth 
in another outant* Asiaa and his assooiatas (Mas and MttohaXX» 
1952| X9S5} Ames, MitehaXX and MitohaXX, lli63 and jyaast iJMS) 
isdXatad ioidasoXa gXyearoX and ioidasoXa aoatoX from 
ttauroapora orassa* rhay idso isoXatad th» phosphato as tart 
of thaso coBpounds, x'has ahaoiaaX and ganatio ocnsidaratiQns 
support tha pathway (from l>»arythrQiiaidasoiX4l gXyooroX photphata 
to histidina) shown in Schams % Adaaa (DI54| ]9SS> dSMonstratad 
tha ansyaio oonrarsion of histidinOX to histidina using Bwrt^ 
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baoteriaX preparations. In tim pr9B9xvi& of nicotiimaLde 
adenine dinaoXeotide histidinoX i s f irst oonirdrted to his t id ing | 
a seoond looXeauXe of NAD oicidises histidinaX to histidine. 
J e^ two ensy»is ccHiXd xx^tf however, be si^arated* 
AB S^ (lj957b} purified an ensysie froB ^fSKSMMA ^^^ 
oataXysed the conversion of l>»erythroiaidasoXe ^yoeroX 
phosphate (XOP) to iaidasQle aoetoX phosphate (I «p) (XaAdasoXe 
gXyoercd phosphate dehydrase). She enzyae required thiol 
coRipoands and isanganese ions for i t s activity* One of the 
mutants isolated from ^8£Aii& ^^<^^^ ^^^ ensyme. Inldaedle 
aoetoX phosphate i s Q<»i^ rerted into histidinoX phosphate by 
transaoination and ^SSMSA iotldasOXe aoet<A ptwsphate 
transaoinase has been partiaXXy purified (Asas and H<»>eaker» 
ljd56}« lijpeoific histidinoX phosphate phosphatase has been 
reported in J^aSMMSi (Aaes, x967a)» fl^i avaiXabXe data 
indicate that the biosynthetio seiiuenoe (of histidine fron 
iBddasoXe gXyeeroX phosphate) shovn in ^oheoe 5 operates in 
s^eoli^ H^ OCAflJLi SaXaoneXXa and other organlsias* 
l^ucidaticsi of the ensysda steps Xeadini; to the 
biosynthesis of the inidasole ring of histidine began with 
the deiBonstrati<Hi by Hoyed and Hagasanlk (1960) of the 
synthesis of iverythroiBddazQle gXyoertil phosphate in oeXX»free 
preparations of severaX baot ria* In these eiQ>erigients the 
extracts when incubated vith ribose»&>ph03phate| gXutaaine 
and an adenosine triphosphate (A£P) generating systen produeed 1(9 
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and S-aoinc^'^lBildaKOle oarbcacaBlde^ribotlde itiCA)* It vaa 
shovn that Mtrog^n atoe 1 and oarbon atoa 2 of purine ring 
of mp are transferred to Inidazole glyoerol phosphate. In 
the absence of glutaalne, a compound aocvoailated to whloh 
was tentatively assigned the struoture represented by OoBpound III. 
^ibsetjuent studies on aaXm<Maella ty^hliBurlqa by the Bethesda 
group shoved that a series of ten ensynes are Involved In tlvi 
sequenoe of reactions starting vith phosphorlbosyl-pyrophosphate 
and AW leading to hlstldlne, Hitants 1 adding all the ten 
anaynes require hlstldlne for grovthf therefore, this pathway 
h^s no branches leading to the si]^ >pXy of other essential 
metabolites, jihe Intersedlates of the pathway hsve been 
Isolated and oharaaterlsed except the one preceding Isldazole 
glycerol phosphatei assays for al l the en^naes have been devised 
(Asies, Oarry and Herzenberg| 1960| Ames, Hartln and Oarry, l^€l| 
SBlth and Aaes, 19d4| lji66| Loper and Mans, ]^66f Loper, 
vSrabnar, Stahl, Hartoan and liartiian, ]^64}• £he pathway i s 
shown In icheioe S. The approgclBat.e noleoular weight of each 
of the ensyaes of the pathway has also been detemlned by 
sucrose gradient sone oentrlfugatlon and a fluster of these 
enzyaes have been obtained In highly purm state (Martin and 
Asasy 1961} %Mtfleld| sal th and Hartln, 19S4| Aaes, O^dberger, 
Hartaan, Martin and Hoth, DSI67), More than a thousand hlstldlne 
requlrli^ autants have been Isolated, and a fine structure as# 
of the hlstldlne operon has been constructed by Hartaan and 
his cdleagues (Loper, ^ SSL^ 1 9 6 4 | aartaan, Leper and ^raaOflSMOi 
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Hartaan, Hartsian and Se]*in, 1960| Aoas and Hartnani ]968| 
M»9f HartBan &a& Jaooby 1I963}* Iii» longth of tlis oparon 
has be«>ii ostlmat^d at 13f000 auoleotides (Lopar, ^ 4 U li^^f 
Beiudnger and Hartoani 196S and Mar tiny 196:^}« Vemit^ff 
rao^ntXy genatio ^stlaata of thd slisa of the operon has bsen 
ealoulatdd at IlyOOO base pairs usii^ nore aacurats 
d«t«nBiii&tlon of DHA oontant of ?g2 transduolng phag« (fUasSf ajL fiJU 
Ihs btstidlns blosynthatlc patbwajr has baan atudlad 
maitily in bacteria* It rasains to ba aaan whathar a siBdlar 
patteray operates in anisals vhioh do not require histidina* 
Moreoveri i t i s not knoim i f aninals for %Moh htstidina i s 
assantiaXf laok al l tha tan anssrsas or c»ily a few of thaa* 
c^oirtb stadias using different intannadiatas of histidina 
biosynthatio pathiray have not been carried out in antaals* 
In additiwi, attempts to daoonstrata tha ensyoas involrad in 
histidina bios/nthasis in aninal tissues do not sassi to ba 
rao<»rdad in litaratora. 
aegulatiop 
Magasanlk (11166) reported for the f irst tiae that 
Aerobaoter aeroganes responded to exogeiKHisly supplied histidine 
by induoing i t s ce l ls to fors histidina catab^lising easyoas. 
Of tha tsany carbohydrates tried glucose exerted the maxinuii 
repressing effect on the inducible fornation of histidine 
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aiBiBOiilSf»l7«a9, Oluooso i s also knoim to suppress %h» de«Bliistliig 
ezugrass yih»n baotexla sop9 allowed to grow in pr8s9ne# of the 
sugar (%ps and aalo» 194a)« At tih« mol«<»iIar lavdX aneyao 
indaotion and mpj^ossiony in ganoraXy ar« intlnataXy associated 
with phrsioiogioal ad^tation* the ofganisn usss l>>histidiQS 
for protain sjrnthasis as Iwig as glaoose i s avaiXabXa to sopply 
onargf • On tha othar hand in a BiediwB rieh i n histidins, 
sueh as a protein hydroIysat9| bat omitaining no glttooss tha 
abil i ty to synthasise histidiaa eatabolising anzyaias anahlas 
tha organiSB to uso ixLstidina as ths solo souroo of ensrgjr, 
oarbon and nltrogan* Shis obsorvation ascplains tha aarliar 
finding ^lat a histidina roquiring auzotr^h of Asfobaatar 
farogeiys raquirad tt^anty fivo tiaas as iBUoh L»histidin« for 
ful l groifth ^ a n grovn on noroinositol as vas naoossary for full 
growth €m gluoosa (Oshiba and Hagasaniky 19^) • 
Xnduotion of histidina aaaonia-lyasa and trypt^hanasa 
has also baea raportad in Vibyi,o ohoiaraa (KLdwai and Krishna Murti, 
1964 and i^ahBQod and Krishna mrti» 1966)• Histidina has baan 
found to ba obligatory for tha induotion of histidina amoni»-
lyasa in tha vibrios studiad and ohlonaaphanio^ and 
dihydrostraptomrcin inhibitad tha induoibla foraation of tha 
anzyaa* Studios on tha induotion of histidina aiBBonia»lyasa 
in arginina requiring auxotrc^hs shovad that in addition to 
tha obligatory raquiraaMnt <xt histidiaa which aotod as an 
induoer of histidina anBtoni& l^yasa, arginina %mB assantial to 
produea tha induotion (Mahsiood and Krishna mrtif lji66), 2hasa 
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^sarvations ahoir that t i» aasyaa InittotlQii la sohlarad by 
dft fiflXSt aynthaala of the apaoifio protaia bgr baotarlal ealXa 
and that tha prafoniad anlno aoida in tha poaH ara assaatial 
for i t , 
Hartwall and HagaaanLk (1963) studjlad tha kinatlas of 
Inch&Qtloa and rapraaslon of hiatldiaa aii£B^9i»»l7«sia, Baoillwi 
ai^tn|ff ean ba induoad to fora hiatidina aaB!iffir]la-.Xjraaa by 
hiatidlna at 37^0 i n a aiddiaa oontainins glutaaata aa tha 
aouroa of oarbon, A highly purifiad praparation of hiatidina 
aasBonia«lyaaa has baan obtained and oharaotarisad f^oe B.siibtii^«^ 
Xha Bdlaoular vaight of the ansjnao i s approzlnataXy 229,009 aa 
datansiiiad by auerosa gradiant oantfifugation* Using radio 
iaotopasy and inhibitors of ribonuolaio aoid and protain 
aynthaaia, tha oachAnlsB of ensy&a induotion has baan partially 
alttoidatad* Xhaa, tha ansyaia appaars in tha call fiva ainutaa 
folloiring tha addition of tha induoar (hiatidina), Xha 
oapaoity to synthasiaa hiatidina aiBmonift>lyasa appaars tvo 
uLnutas aftar tha ad<lition of tha induoar, Xhis ability 
daoaya axponantially vith a half Ufa of 2*4 alnutas. ii oall 
attains naxisaB synth@siaing oapaoity savan oinitas aftar 
tha addition of tha indooar, ApproxiiBataly nina ointttas after 
tha addition of tha induear, ataedy state of an^rsa synthasis 
la raaehad and aaeh oall contains suffioiant precursors to 
form approKisataly one hundred molaoulaa of histidina smmoaLe^ 
lyase and prodaeas f i f ty aolaoulas of tha ansyaa par tdnata. 
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fhe QiusyBO t^pesn in the aell fivo rainiitos aft@7 tbs adiUtion 
of tlw iadttoor, fh« roason for tho delay in forsli^ th« 
proouraor is not oloar« It is boli«rod that during this 
period the induoer destragra a oytoplasisie repress^ of ^ e 
type postulated Iqr Jaool) and itonod (I96i), Heoentiy HartveXl 
and Hagasanik (ljM6) investigated tiM role of the indueer in 
suoh a s/st^R, Indttoed oeXla poisontd vith aotinomyoin D 
lost their abiXity to fom the protein preours^ of Mstidine 
sBBBonift-Xyase at a rate independent of the presence or ahs«iee 
of the induoer* 
Further sttidies by Magasanik and his asaooiates 
(Itegasanik, X.und| Isidhart and Sohwarta» 1966{ 3ahXesinger| 
3oot^ and Hagasanik, 1966} dohXeainger and Magasanik| 196S) 
on the induotion and represaion of histidine oatahoXising 
enaonaes revealed that histidine indooes histidine sffii&o»ia«>Xyaae| 
urooanase, and fomiMLnogXataiiate hydr^ase. Histidine 
aiiB!oni»»Xyase and urooanase were ooordinateXy induced or 
repressed shoving that the strueturaX genes for the tvo ensynes 
responded as a unit to the operator gene, that regulated 
their aotinty* 
tieyaatien of Bjosynthesis 
feed baok Ita^hitiOB 
fhe first step unique to histidine biosynthesis i s the 
eondensation of AfP vith phosphoribosyX pyrophosphate to yleXd 
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phosphoribo8yl«jXP (aohsiB« 6>| oatalTSsd by phosphoribosyX-AfP 
pyrophosphorylesd. mis dnaya® aoUirity i s ^9ty ssnsitivs to 
fsed baok inhibition by L^histidins (^stes, skSllL^ 296X and 
Martini }9^a) at atmoentrations in th« rangs foui^ in ths 
histidin« pool of growing baotoria (Farro La^ l^^ AaoSi 1964>, 
this inhibition provants histidina produetion by the biosynthatie 
pathvsy to tho extent that the histidina reqMiranent for 
protein synthesis i s satisfied by exogenously si^plied histidina. 
External histidine i s tidcen u^  by an active transport aeohanisis* 
the net resvdt i s saving of oarboni nitrc^on and energy by 
usii^ exogenc»is histidina rather than using the biosynthetio 
pathiray. 
Martin (]jl63a) has shoim that the histidine iid)ibit;ion 
site on pyrophosphoryiase oan be reversibXy inactivated at 
levels of Hg"*^  vhloh do not effect the activity of the enigrae. 
It has been possible to isolate imtants from the wild 
^yp^ ^^Iffo^l^^* the pyrcphosphorylase of which i s inseasitive 
to histidine (Sheppard, 1964)* fhese feed back resistant 
outants have been is^^ted by osing the histidine analogue, 
Si^thiasole alanine* Ihiasole alanine ittiiibits E^aoi^ and 
ilAW I^flfililtl ^ aiaioking histidine in i t s action on the first 
enzyae iim&9f 9]^ aJU 1961} Martin^ l963a and Hoyed, I96i}, 
light feed back resistant emtants have been studied by 
Sheppard (i904), fhese were <;^ tained as histidinB<^xcreting 
Btttants resistant to the analogue» 2»thiaxole alanine. All 
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alght of tha satatlons aappad vithln 0 gana (phoaphorlboayl-AX? 
pjrrophosphorylasai tha first maxftm)* 1% vaa foiiiid that 
sutaticm in at laast tvo vldaly a^arata ragloos of tha 
pjrrophoaphQrsrlaaa gana la ads to alteration of tha faad haok 
sansitivit/ vithottt dioinishlng it« aotlTity* 
tiaeantly Xuli and ^yad (1966) hava shovn that 3» 
mathyXana oatlndolai a aatabolita of tha natttral auxin, indola-i 
3oaoatie aoid| dasanaitisas savaral ragulatorsr ansymas to 
faad baok inhibition by thair ultiaate QaA produots. 
Goordinata aaprassioa 
!nia phaaManon of ooordinata rapraasion vas first 
dasoribad in baotarial syscan by imo» and Qvrry <1959)« xha 
synthaais of all tha tan ansyisas of tha aynthatic pathway is 
r&pr99B9d by histidiaa* Mitanta can ba grown on lioiting 
aaounts of histidinoi whioh daraprasa tha amoraa lavala about 
tvanty fiva fold* A datailad study of f<Hir of thaaa magymet 
damonstratad that thair raprassion by histidina was aoordinata 
i«a, vh&r^M tha anount of aaoh ansyna variad orar a vida ranga, 
dapaziding upon tha pool of histidina during growth, cha ratio 
of tha Botivity of ona anzyaa to that of anothar alvays 
ranainad ocmstant* Xhia rasult suggastad that tha ¥hola groi^ 
of elustarad ganas raaponsibla for tha synthaais of ansyaas 
of tha btosynthatie pathway sight function as a aingla unit 
of axprassion and ragulati<xi • tha histidina oparon (in^s and 
Garry, lji59)* ainea than othar mxmyvmB of tha pathway hava also 
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baan shoim to ba ooordinateXjr raprasaad immtit dX, filU 19^ X1 
^dth and Aaaa, ]364| 1966| Aa^ s and UartBan, 1963). 
Qua Cjpaf o»»ona Moasaga 
It was proposed that tba aoXaouXar basis of ooordinata 
raprassion dapands on transorlbing tt^ a antira histidina ^aron 
into a singXa oassangazwaHii (m»aHA)« £hd as^anaants of 
Hartin (X963b) using diffarantial XabaXXing gava diraot, 
altbotigli not eonoXusiva support to (his oc^o^t* Ba found 
that a m»»»9ng9r mA aoXacuXa tdth aadiaantation oonstaat of 
34^ was uniquaiy contained in baotaria aynthesising high XW9l» 
of hiatidine biM^nthatio anssnaaa. Hia length of tha HNA 
BoXacuXa vas eXosa to XI9OOO nuoXeotidas (Anas, ^ gl^ 1^67). 
3!ha MaehanlsB of aaprasaion 
Xn an att^pt to study bioohaadcaX aspects of raprassioUi 
mutants have bean isoXatad idth sXterad raprassion sjrstaa for 
tha histidina oparon. Mutants resistant to triazoXaaXanina 
(anaXogaa of histidina) are daraprassad for tha histidina 
bioajmthatie ansyaas avan whan grovn on histidina* aoth has 
isoXstad a nuabar of ti^aa mutants (aoth| Anton and Hartaani 3il€6), 
On tha basis of ganatio tests they faXl into four oXassas (iiioth 
and AaaS| 3^66), AXX hare vary high non-rapraasibXa XairaXs 
of histidina ansyaas* 
^gttXatiop of astidina itetd&oliSB in MwaaaXs 
liittXa ia knoirn about tha raguXatcar aaohanisa of tha 
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hoosostasis of bistidina* It vould appaar tbat tha knovladga 
gained fron tba BOlaouXar basis of rogtaation of histidina 
sataboiisB in baotaria has not bean profitably implied to 
anlsaX aystans* Xho only raport avaiXablo about an a&taa^t 
to use suob an approaob to understand the regulatioii of 
histidina Betabolisfi in rat and rabbit i s the study of Ai^ baoh 
and vaisaan (1968). They found that intri^eritomally 
adifiinlstared histidina did not induoe hepatio histidina 
aastonla^Xyase. Soolter and BaXdridga (1^3) have reported 
that hepatic histidina pyruvate asinotransferase activity i s 
high in rats as ooi^ared to the histidina aanonia^Iyase 
aativity. Markoff and BaXdridge (1964) followed the deveiopaent 
of the tvo eniQriiM in growing rats« In contrast to I^hlstidine 
sffiaioni»»lyase which i s barely detectable at birth and resains 
low for a»3 weeks of growth, the hlstidine pyruvate aaino-
transferase level at twenty four hrs« after birth i s nearly 
the sane as found in the l iver of adult rat* JIhey have also 
reported that both the ensyaes are high in feaale as ooapared 
to sale rats and high i n pregnant anlaals as oon^ared to 
noo-pregnant rats of the sans age* i^tt% estrogen androgen 
ratio seeas to regulate the hepatic level of the two ensyaes* 
It has also been found that hepatic histidina ani8oni»>lyase 
increases with the age of the rat* Such an increase of the 
enxyao with age presuaably takes care of tha extra aaino acid 
that might arise by aut^ysis on ageing. Ihe role at this 
enssyote and the related cmes have not, however^ been studied in 
relation to the hoaeostasis of circulatory histidine* 
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Soopa of th9 Proaeat vork 
2a oxogeivHisljr supplied hlatldina induolvdl/ atlllsad 
In aniaala aa In baot^rla? If ao, whloh are tlia tlaauea and 
tha apoolfio maor<»iol8cul8a that aooos^Uah tills task of graat 
physlologlaal conaaquanoa? tha axparloants raportad In tiaa 
ptma^nt thaala vera tba result of an attempt to find anavera 
to these questions* 
Uver Is the stain s i t e of histldine degradation and 
the key emyaes for the quantitative degradatlve pathva/s 
of histldine are histldine amsic»la»Ir^se and histldine p/ruvate 
anlnotranaferase* the effeot of Intrapir^tonaally adsalnlstered 
L-hlstldlne on tha levels of hepatlo hl^stldlne aimw^la-lyase 
and histldine pyruvate aadnotransferase vas studied In adult 
and t%renty days old veaming rats, Salth^r of the tvo ensynes 
respcmded to histldine admlnlstrablai In adult rats* Histldine 
pyruvate aalnotranaferase lev@l nsMf however, elevated on 
hlatldlne adadnlstratlon In twenty days old weahllng rats, 
whereas histldine aaisonla-lyase reaalned unohanged* fhe two 
ensymes appeared to have different developaental patterns* 
Histldine pyruvate aalnotranaferase was n3arXy as high In 
xtreanllng rats as In adult animals whereas the activity of 
histldine aaaonla-lyase was ^f&ry low. 
fhe role of dietary protein In the developaent of 
hepatlo histldine aBffiMila*lyase, histldine pyruvate smlno* 
transferase and urooanase was also Investigated* leaned rats 
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wer« allowdd to grmt on ttar^ d dlfforont loveXs of oat«in %Meh 
supplied the protein requifeaenta of the aniaais* Of the 
omgnMS studied iMpatio hlstidine aaaQeata-Xyase and uroeanase 
appeared to have a direct relationship t«ith the protein level 
of the diet* fisxM in rats maintained on lov protein diet 
for forty five daysy hepatio histidine anaonia-lyase vas 
hardly deteetahle. studies on the looalisation of histidine 
aaaoni»»l3rase revealed that the ensyae iras sainly present in 
liver and skin$ in the skin the ensgnee vas found in the 
epiderais. The activity of the epidermal enzyme vaa found 
to be inversely related to the level of easein in the diet* 
^en maintained on protein free diet for a iie^, rata 
responded to orally administered oasein hydro3^sate (ensyalo 
digest) hy shOMins a more than twiae the normal activity of 
hepatio histidine ammoaii^ lyase in a twenty four hr. period, 
Oluoose administration repressed this induolble formatic» of 
the ensyae* cailoramphenical had no effect on induction whereas 
ethlonine inhibited it* ProbatOy casein hydrolysate acted 
as an inducer by virtue of i t s histidine content* Casein 
hydrolysate supplemented with histidine VBB a better inducer 
than histidine or casein hydrolysate alone* 
Markoff and Baldridge (1964) suggest that the estrogen 
androgen ratio regulates hepatic histidine wamonia*lyase and 
histidine pyruvate aminotransferase since the levels of both 
the ensymes were high in females as cot^ a^r^ d to male rats* 
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fim 9ns7»9 aetitritF was aUo high in pregnant as oci^ iarsd to 
nOKWprognant foaalo rats of tb« sans age, X««YO1S of iiLstidins 
aononift-lyass K^i histiciins pyruvate aadLnotransferase were, 
therefore, aeasured in different tissues of sale and feaale 
rats and the histidins uptake was studied using sliees froa 
different tissues of antaals of both the sexes. It was 
observed that tissue sXiaes fron f«BaXe rats removed mwe 
histidine fron the oediua than chose of the oaXe ama* 
Blstidine aoDonia-lyase level as well was higher in the Ussuss 
of feaale rats than those of the aales* HSlstidine pyruvate 
asinotransferase was loealised for che first tiaie in kidneys. 
^stidine appears to regulate i t s own oatabolisa in 
the rat as i t does in baoteria. It was oonsidered worthiMle 
to find out whether sueh regulatory aeehanisB (vis* feed baek 
inhibition and end product repression) of histidine biosynthesis 
operate in rat* Attea|>ts to deaonstrate soae of the ensyaes 
of histidine biosynthetio pathway in rat tissues proved futile 
and as suoh feed baok iidsibition ete* oould not be deooastrated 
dither jjn tXxsL or jjn tXJBSS^ ainoe histidine i s reported to 
be essential for the rat, the negative ensyae data of ti» 
biosynthetio pathway of histidine in rat liver i s not surprising. 
liOacty BR att^i^t was aade to d^Bonstrate in^ot^ion of 
histidins aamonta l^yase i n tUXS, ^^hg liver slices, fiasue 
sliees were found to release histidine aatsonift-lyase and 
histidine pyruirate aalnotransferase on inoubation in physiologieal-
salinM. release of histidine aaaonid-lyase was studied under 
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dlffdrant oonditioais. ?r«s«Bo« of hlsUdina in %h» awSimi 
had a profoaxid offeot (m tha raXsaso of tha oxusjnaiM* 
Xhft rosults of tho present stud/ h&rm revoalod a 
moohaniSB In BaBiaalian oellt analogous to the one sxlsting 
in unieolliaar organlsa b/ which partial Induetlon of 
dogradatlTO amgrnos takos plaea. In vlev of the ottrrent 
Interest In Induotlon aeohanlSBi at the noleoular Xeirel, these 
findings shoisld he «ctended to anLaal oeXl lines* iathoogh 
release of hydroljrtle enianses suoh as awyXase Is known to 
talce place %ihen pancreas are incubated igi v±tT<^f the findings 
of the present study indicate the release of emssraes involved 
in the degradation of a ncTBal netahoUte* Xhe aetabollo 
algnlfloanoe of such release has to he elucidated bgr furthsr 
investigations. 
CSLMPSm ZX 
&^r 8&? M g l i ? i | , 
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AI^ BO rats uaad in tha proaane atti4jr vara (Iraim tram 
ttm «2todlc Oolonsr of tba Oantral 13trtig aaaaaroh Znstltuta, 
X.ttoknoi#9 and aalntalnod on ttm anlaal housa stoolc ration* 
Pigaona usad vara purohaaad looally, 
mtBf vaaiitd on t1a» 2%^^ day aftar birth (waighing 
19-88 g), vara fad ^ libitiag thraa diffarant diata for forty 
fiva dtt^Bm fi» paroantaga ooBqiMition of tha diata vast 
C^ aaain (Oovamaant Dairy Fara» iaigarh), 101 Staroh 
(mia Produots, Boiribay)f 49$ I>»aiuooaa (Oorn produota India 
Ltd,, Kai^or), 10| Cana sugar, 1A| i£(]|»b«l*a salt aixtura 
(Haibbal, Mandal and Vakanan, 1937), 4 | vitanin nixtura (liiiaBdn 
hydroohlwida, 600 Bg| aibofXavin, 600 ng| Pyridoxin 
bydroehloride, 600 ngf MLaoin, 1600 Bg| Biotin, 10 agf 
Inositol, 10 ag} Folio aeid, 80 iBg| oaloifarol, 20 agf 
Xoeoph^rol, 10 agf llsnadiona, 60 ag} oaloioa pantothanata, 2 g| 
Mothionina, 10 g$ oholiaa ohlorida, 100 g} and Asoorbio aeid 
6 g vara sixad and final vaight aada to 1 leg i4.th gluoosa and 
hoaoganaoos aiactnra of tba saaa prapnrod) X and groond mt oi l , la 
I.OV Frotain Blat 
Caaain, 6 | Staroh, 54| raat of tha aonstituants raaaiaing 
tha seoia. 
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High protoln mot 
Oaaoini 40| ataroh, 80| ro«t of tbo oonstltuonts 
resaiaing tho sia^« 
Hats fad antfflal houao ohow or protein froo diet (in procain 
froe diaty atareli ropXaoad protains othar oonatltuants and 
thair pareantaga V9t9 the saiaa aa in the standard dieta) for 
one y^k v v faatad ovorniglit (12 hra«> unlasa apacified 
otharuiaa* fha faatad aoiaaia vara adsiniatarad the apaoifie 
indttoara ato* intr^arOtonaalXy or ^aXijr and saorificad after 
apaeifiad intervale of tiaa, meir liver tiaauaa vara prooaaaed 
for preparing axtraots and the axtraota assayed for histidine 
oatalioliaing ensyiiies and analysed for protein* 
gjaaue yreparaticme 
Ihs aniaals vera fasted overnight uhless spaeif iad 
othervise^ saerifioed Iqr decapitation and their tissues vere 
excised and ohilled in an ioe bath* Hooogenates of tha vaighed 
tissues or veighad portions vere praparad by grinding with a 
leflon pestle in five volveaes of ohilled one per oent KiXL in 
a Potter SlevaJ^ hoaoganiser for one to tvo ainatas. In all 
expariaents freshly prepared honoganates vere used* 
IL J C" 
prepayatjon of tha JSLsaua agtraota 
Bio tissua hottoganataa preparad vara oantrlfvtgad at 
4000 r»p,BU la Mas cold o<»itrifuga (anglo haad rotor) for 
thirty adnutos, fha supomatea obtalnad \r9r9 uaad for anaama 
aasa/a, %>idanBal anzyma axtraot vaa propared by ramo^n^ a 
piaoa of apidaraia froti tiia shavan ragion of th@ aMonan, 
ffiincing tha %raighad placa in KQ with seiaaorai fraazing and 
thaviRg ti^ saaa in Kd solution four tiaiaa and honoganiaing 
in tan volumaa of ona par cant l^ Ol for two alnutaa and 
oentrifuging at 4003 r«p»s, in KSi^  c^d oantrifuga for thirty 
nlnutaa, Xha stiparnate vea usad aa tha apidaraal axtraot* 
Intra aallular looaliaatioa of ansynaa vaa oarriad out 
on tiasua auhoallular fraction praparad aooon^ding to tha 
olaaaioal taohniqua of Sehnaidor and Hogabooa (1950) by 
diffarantial oantrifugation* Diffarant suboallular praparationa 
vara obtainad by diffarantial oantrifugation of tan par o<»at 
(V/T) 0*35 M axiorm^ hosoganata using %inoo f^dal £.*t21trao«)trifuga 
praparation of liaaua siioaa 
Fraahly axoiaad tisauaa vara ohilled in an ica bnth and 
out into aaall piaoaa, A piaee of tiasua vi^ a nountad on a vat 
piooo of f i l t er o<»par (mada vat by adding a fev drops of tha 
isotonlo physiologioal smlina usad) plaoad on a aioroseopio 
slldo. fha tissue out to aiaa vaa hald in batvaan two chiliad 
isicrosaO|)io slidas nnd thin slioas of tha saaa praparad with 
ft ohillad asfaty blada. £issua slioas praparad vara plaead in 
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olillXod Kreb-ringezwbioarboiiatd or K7«b»rlng9iN>phosphat9« dkin 
siloes oouXd not bd propsorod tbiis* A pleeo of shavon skin 
obtalnod fros abdominal region was out into tMn strips vdth 
oOld aoissors* fhe strips of skin rather skin slices yT9 
also placed in Kreb*-ringer*biaarb<»iate in eold, 
protel^ istiaatiop 
She sethod used was essentially aooordlng to Lowry, 
Hosebroughy Farr and Randall (lj95l}. to 0*5 sa of protein 
s,allele were added five B1 of alkaline copper reagent (eonprising 
of equal volttties of eight per cent sodiua oarbonate and a 
solution of 0.3 g eopper sulphate plus 0«6 g aoebella salt in 
a total volu&a of SOO ml)* After ineuba;;i(m for ten miztttee 
0 
at 37 Of 0«6 sil of diluted Folin reagent was addod, aeadings 
vere taken aft^r thirty oinutes inoubat.icai at rooo t^q»erature 
in Klett-iiuaBisrson a<aoiriBieter using red filter against the 
protein blank prepared siiailarly except that water replaced 
the 0*5 nl protein 8sm?le» Bovine plasaa albunln was used as 
standi^d, 
lastidine Intake 
Freshly prepared tissue slices veighed on a tortion 
balance vere placed in twenty five al iSrlenBeyer flasks containing 
KrebMringer-bicarbonate <pH 7*4> and glucose (one og per ml). 
o 
The flasks vera incubated in Doubnoff netabolic shaker at 37 C 
with constant shaking adjusted at eighty horizontal strokes 
per Biinate with an ai^litude of ten o»« ihe reactic^ vas started 
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by adding blstldlns to a final aonooatration of tifO m$ par mL 
0*5 Bl poartions of tt» aadiai vora raaovad at spaoiflad 
intervals and daprotalnizad by adding aqtial V(AUB9 of t@n par aant 
trlQiaoffoaoatlo aold« Protein fraa filtrate was analysed for 
tiistidine aoa<»rding to MoPheraon (]^46). 
Maay of the aaayea atudjed 
Histidine ittiBonla»Lya»e (g»u,4,3«l,3) 
file ensyse vaa assayed essentially aooording to labor 
and Mahler (1!I56>,A max of urooanio aoid at a88 aja and its 
high extinotion ooeffioient in three per sent perohlorio sold 
were made use of in the assay aethod* 
FoBP routine assay a suitable aliquot of the ensyae was 
added to assay tubeS| each aontaining 3Djtt B^es of sodiun 
pyrophosphate buffer (pH 9*2) and 10ju oolas of d^aieroapto 
etbanol in a final voiuae of two al* fhe tubes were inovOsated 
St 37^a in a water bath* aeaotion was started by adding 66ju 
BOles of histidine (pH 9.2) and terainated by adding two al 
of six P&V eent per ohlorio aald after thirty sinutes of 
incubntimw the preoipitated protein was reaoved by oentrifugation 
and the s«;^em8te analysed for urooanlc aoid speetrc^hotoaetioally 
at 268 m Ju against blank prepared by adding histidine aft^r 
perohlcario aoid was added. In oertaia eases direct 
speotrophotoaetrio assay method at rooa t^aperature (26^C} was 
used and ohange in absorbansy at 277 a u reoorded. 
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Urooanlo aoid was proparod onxjniatlaally aasentiaIXy 
aooordiag to Tabor (lj957) using heatod rat l iver dxtraot* It 
was reor^rstallisad twioo froa hot vater» 
fho enssn&e aai:iTitjr vas axprasaod as mjx rat^ds of 
urocanle aeid formed p9r nin. ^t 86^a oi? 37^ C« 
Urooaqast 
Urooanase vas assayed essentially aooording to Tabor 
and Mehler (]j966). fitsapp^aranoe of urooanlo aoid vas followed 
in this assay speotrophotosietrioally fflaking use of high 
absorbanoy of urocanie aoid in three par oent perohlorio aoid 
at 268 B ^ 
For routine assay, to a suitable aliquot of the enxyae 
was added, 4 0 ^ aoles of phosphate buffer pH 7*4 to a final 
voluMi of tvo ol in test tubas* Bie tubes were inoubated at 
37^C and the reaotion vas started by adding 0*10^ »oles of 
urooanio aoid. After ten ainutes inoubation tvo al of six 
p9r oent PCA was added to stop the reaotion. £he absorbanoy 
of the PCA f i l trates vas measured against the urooanio aoid 
blanks. In tubes which served as oontroS. urooanio aoid vas 
added after the addition of PCA* im enayme activity vas 
oalculated from the standard curve of urooanio aeid in three 
pBT oent PGA* 
The emorne aetivity i s esq^ressed as aju aoles of urooanio 
^cid degraded per ain. at 37 G* 
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Hi»tidiE»«Pyruyasa A^iiiotraaifaraia Cg.a«2,6>D 
Iha anxyaa vaa assayad aooording to Lin, P i t t | Oivan 
and Kxtm. (l968) as laodifiad by spoil tar and BaXdridga <l963}, 
A suitable aliquot of QnxymQ vas praiaoobatad with 
30j<ig of pjrridoKal phosphata for fiva nimtas, aodiua borata 
boffar pH 8*5, 2 n moleai sodius arsanata^ 7 0 ^ molas 
(pH 8*5) I 8 0 ^ solas of versana (pH 8»5) and 160 ju fflolas of 
pyruvate (pH 8«5) vara addad to tha blank and a:^ariBaai;al 
tubas in tha final volusa of thraa and half o l . Sim tubas 
%?%v inaubatad at 37^0) in soma oasas the reaotion vas diraotly 
run in ourattas at roaa taiBp,(86^C)* fha raaetion was 
star tad by adding IJBOjU aolas of histidino (pH a* 3) to tha 
axperiaaBtal tubas or curattas* Aftar an in i t ia l lag pariod, 
rata of foraation of anol-borata o«i^laz of inidasQla pyruvata 
vas i&aasurad spaotr^hotoaatrioally* For oaloulation of tha 
anzyaa activity| a noiar axtinotion ooaffioiant of 1J3,000 
(X oax 893 mja} for anol-borata con^lax of iaidasola pyruvata 
vas usad» 
Sosyaa aotivity VM axprassad as mja oolas of iaddasola 
pyruvata for&ad par sin. at 2^0 (xt 37^c* 
SMyaes of Histidina Biosynthaais 
goraatiwi of IQP and MQA 
tvo adult aala rats v9V9 fastad oramight, saorifioad 
by ddoapitation and thair l ivari kidnays and splaan azeisad 
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and ohllled* pigeons, fasted orernlght were saerifioed by 
decapitation and their l ivars excised and chilled. Twenty 
per cent (v/v) hosogenates of different tissues vere prepared 
in 0*03 M potassiUB phosphate buffer containing 0*001 H Mg 
and 0*004 M glutathione, in Potter iSLevejan hoaogeniser with 
feflon pestle* fhe honogenates vere spun at 3^000 r*p*Bi« in 
m& cold centrifuge for fifteen ainutes* £he supernates %fere 
dialyaed against two changes of 0*03 M phosphate buffer 
containing 0*001 H Mg and 0*004 H glutathione for six hrs. 
with o<mstant shaking by aagt^tic stirrer in cold room at 
8^ C or dialysed by passing through a»€0 liephadex ooluan 
(20 ea X ir on) after having equilibrated the gel with tiie 
dialysing solution* '&» dialysed ensyme preparation was 
assayed for the foraation of IQP and ^CA aeeoirding to noyed 
and Magasanik (i960)* 
fhe reaction aixture contained in a final v^^uae of 
1 al* ASP, 8*lju acdes} ribose»6»phosphate| 4 * 3 ^ adesf 
Acetyl phosphate or 3 Phosphoglycerie add, ]iS*6ja aolasi 
MgOlgy 16*6/u a<d.es{ reduced glutathione, HSi^Qja a(4es{ 
glutaaine, IStmQja. Bdles| rris-HCa. buffer (pH 8*0), 34ju aoles 
and 8i;d table aliquots of the enj^/ae. Ckxitrols contained no 
AfP* After incubation for fifteen ninutes an equal volune 
of ten per cent TCA was added and protein free f i l trate ves 
analysed for AtCK according to the me^od of Bratton and 
Karshall (lji39) using anino ialdasole carbaKaoide as standard. 
laidazQle derivatives fonaed were analysed hy reaction with 
diasosulphanllic acid (MoPherson, ljM6)* 
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£h» ens^w» axtraots vara praparad as i s tha praeadlng 
aassgr. It waa aasayad »ooarding to itaas, f^ ^ (Didl) 
apaotrophotonatrioaXly at roon t«Q»aratiira (26 a)* 
Xba aaaaor lalxturtt oontaic^ 100 ja nolas of £rla.MCl 
buffer pH 3,S> 84ja nolas of i^gd^t 0«a4ja adles of 
phosphoribosyj. pyrc^hosphatay 12ju molas of A& and aasyaa 
In a total volusa of thraa sil* tba raaatioa was started by 
adding phoaphoribosyl pyropbospbata BXA followed by aeftaaring 
Insrease in absorbaaoy at 290 mji uaing reagent blank lacking 
phospboribosyl pyrqpiuMphate* 
HistJdlnolpbQSpbatase <i%a#3«l«3»UB) 
Liver hoiMgenatea of rat and pigeon in (me per oent KSL 
vere eentrifoged at 3,000 r,p«n» in mE cold eantrifoge for 
fifteen ninates, fbe ai^iarnates ifore used tof the ensyae assay. 
Ihe ensgnie vas assayed aeoivding to Aaes (IJ^ STa) and incubated 
vitb 30 ju moles of diethanol aBln^HOL buffer (pE 9«0) in a 
total voluae of 0*38 B 1 . tba reaetion was started by adding 
2jtt B^es of histidinol phosphate. After inoubaticm for 
o fifteenf thirty and sixty sdnutes at 37 C, the reaotion vas 
tarninated by adding an equal v^ olisM of oz» per eent perohlotie 
aoid, fhe f i l trate vas analysed for inorgaaio phosphorus 
acoording to flake and SubbaMov (1935) as adapted by itetes* 
fhe ensyse aotivity vas expressed sMja solas of inorganie 
phosphate foraed per hr* 
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aBLitidiaoOl*glio>pliat» AaJBOtraasfTase (i^a»3«6,l»9) 
iiat saA pig9on livor haiBOg«Eiat« (in ono par oent Kd) 
3)000 r«p»ab si^9rnat«s war* used for tha anzyisa aaaajr, tbm 
onsyao was aasay«d aooording to iteea and iioraolEer (1966) 
^ maaaurii^ the foraatian of iiiddasald aaatol pliosphata 
froB histldlmA phoaphata« loidazola aa«tol piiosphata was 
detdrainad hy hydrol^raia to laldasola aoatol t.Fhioh was 
oeaaarad spaotrophotonatrioally at 370 mjJL in alkaline solution. 
Ilia assay tuba oontainod 0«X5 o l of 0*1 M aodion 
pyrophosphato HCX buffer pa d.1, uhiah vas 4 x ID A with 
raspeat to pyridoatal phosphate. Ma aliquot of the ansyae 
solution vas added to i t and alloved to prainoubate for 
five Binutas at 37®a. fhe reaotion was started by adding 
0*04 oa of the pyrophosphate buffer oontainix^ 0*60^ aoles 
of li»histidinol aiKl 2jii sales of d ••oxoglutarata* After ten, 
twenty and thirty minutes inoubation at 37^C the reaetion 
was stopped by adding 0*15 al of 1^ H lica.. Bie test tubes 
were placed in boiling water bath f«r thirty minutes to 
hydr«lyse enjsyBatieally formed imtdas^le aeetol phosphate 
to imidazole aoetol. fo the ooc^ed tubes was added 3*0 N HaCtti. 
Ihe solution was transferred to three aa euvette and readings 
were taken every thirty seo<»ids at 370 m^ until a maximiCL 
s t e a ^ reading was obi;ained« A blank was used in whleh the 
enayme solution vas added after adding HOI* Values of imidaxol 
aoetal formed were oaloulated from absorbanoy values at 370 syu 
(0« l^tt mole of ioidasQle aeetcd. phosphate i s equivalent to an 
CD. of 0*240 at 370 mjU) as reported 1^ Ames, a l ^ ( l 9 5 6 ) « 
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HlatldlBoa. Dataydroganaaa (^C>I*l>l*g3) 
Hat and pigaon livar hanoganataa (in ona par eant Kd) 
vara spun at 3,000 r.p.nu in MSS odd oantrifuga for fiftaan 
Bdlnataa, fho auparnata vaa dial/s^d againat 0*03 M potaaaiun 
phoapiiate boffar (pd 7,4) for four hra, witb oontinaous 
o 
stirring at 4 0. S!ik9 diaXyaad «ctraot waa iiaad for tht 
ansysa aaaay* 
flia an«/Ba vaa aassQfad aaaantially aoeording to Adaaa 
(1964) W f«A10Mii^ ttoa foraatitHi of HA£H from NAD apaotro* 
photoiiatriealXjr in praaanoa of hiatidinoi* fho aaaay ayat^n 
ooai>riaad oft ^aaraa, 180 ji mOlaa of Xria^ dCSL buffar pH 8*9 
(or 7,4) and 0,94ja nolaa of MAD in a total voluma of thraa isI. 
th0 reaction vaa a tar tad 1^ adding Xja. sola of hiatidinol and 
o follovad at room tan^aratura i2B a) by aaaauring inoraaaa in 
abawrbanoy at 340 mjo* £b» raaotion waa aXao ett<Mi|)tad by 
folloidng tba oxidation of raduoad MAD. 
Induotion and aajaaaa of aiatidjna AamoBlft^ Iiyaaa by 
Mat Liv«P aiioaa JXL tUXSL 
alioaa pr9p63fA fraably and vaigbad on a toraion 
balanoa V9T9 incidbatad with Krab»nngazwptioaphata (pH 7.4) 
in 2S Bl ^Xannoyer flaalca in Doubnoff aetaboXio ahakar 
o (Aninoo) at 37 C in praaanoa and abaama of biatidina* Xha 
flaaka vara ahakan at a oonatant rata of aigbty boriaontaX 
atrdkaa par aiimta vith an flP^Xituda of tan OBU fha flaaka 
vara obiXlad in ica bath aftar incrubation* rha aliaaa and 
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th« Badliaii wora aaparatad, fha siloes vrm washed and 
hooogenlsod* the laadiuB and the slloe^hcnogenate were 
oentrlfoged at 4,000 r«p*i8« separatoly In M3K oold oeotrlfogd 
for thirty odnutes, rhe si^ernatet were assajred S&e hlstldlne 
aBimonl»>l3ras9 and analysed for protein eontent* 
Release of certain Htstldlne gatabollsli^ mgyaee and Protein 
and Hlstldlne Ubtalee by Aat Mver ^ lees inxltrflL 
SUoes vere freshly prepared and allquots weighed on 
torsion balance, Xhese were Inoobated with Kreb»rlnger»phoephate 
pH 7«4 or Kjreb-rlnger-bloarbonate In presenoe or absenee of 
hlstldlne (S Bg/Bl} In t%renty five al Erlenaeyer flasks In 
Ooubnoff siataboUa shalser at 37®C for serOf ten^ twenty, thirty, 
sixty, ninety and one hundred and eighty alnutes with constant 
shaking at the rate of eighty strokes pBS^ nLiute with an 
aaplltude of ten onu After Inoubatloa the flasks were chilled 
and the nedlua bathing the siloes renoved wi^ the help of a 
pipette* Oaa portion of tha nadluB was oentrlfuged in oold 
at 4,000 r»p»iB« and the supemate analysed for protein, hlstldlne 
asnonift-lyase and hlstldlne pyruvate aalnotransferase, Xhe 
other portion was deprot^nised with equal volume of ten per cent 
SQA and the filtrate was analysed for histldlne according to 
MoPhersoR (1946), 
CheBloals and aeagents 
L^hlstidina hydrochloride was obtained fron Sohwarts 
Bioreseareh Inc. }iistidine was also prepared froai red blood 
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oolls of human outdated blood by aoid hydrolysis aooordlng to 
the oethod deaoribed by areei»t@ln and lUziLts (I96i)« Adeoosine 
triphosphate, ilbo-6-phosphste, &-pho«phoribosyl-]^pyrophosphate 
rifiA histidinoi phosphate %rere obtaizied fros iSigaa ChealoaX Oo» 
NLootitiflBdde ;»denine dinuolaotide and 3>phosphog2yoerio aoid 
vera porahased froe l^'utritic^ial BlooheiBioa}. Qopp, O-fiO-^ iephadax 
was purohased fron ^haraaoiaf Uppsala, iweden, HlstidiBQl 
was obtained froB Hann Hesearoh Labc»ratory Xno« fris-
(hydrQKya»thyl)*md.noia9tha»» was a produot of fluka iUQ»» 
Switserland, {>yridaxal phosphate was purchased froe aiooheoioa 
iioohe, and S-aeroaptoethanoI from Light and Co. aest of the 
oheaioals and reagents used were of analar grade. 
^SaflUABaUiiMk 
li a a u I, I 3 
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rreXlBlnary etudles revealed that liver vas the main 
site of hlstldlne breakdovn and that urooanate and transaminase 
pathways were quantitatively the majoir degradatlve pathways 
of hlstldlne in the rat* Henoe most of the experiments %rere 
perfoamed with liver slioos o^ homogenates* 
Effect of lioHlatidlne on aspatlo aistldlne JUiBoi)i»»Iiyase, 
Urooanaae and a.8tldine Fyriivate Aalnotransferese Levels 
:!3EH?j 
£0 Study the effeot of hlstldlne on hepatle hlstldlne 
aniao«i»-lyase and urooanase^ thirty eight female rats fed 
M. \i^t^iy animal house ohoiir %fere fasted for tventy four hrs. 
ftfenty i i animals were administered hlstldlne (100 mg/lOO g 
body weight) dissolved in normal saline (200 mg/ml) intra* 
peretoneally* aest of the animals whioh served as control 
groi^ received normal saline (1 ml/300 g body vt«) by the smse 
route* Xhe animals were saorifioed Ijy d e o ^ t a t l o n at intervals 
after administration of the respective solutions as indicated 
in Xables 1 and lA* Iheir l ivers were excised and chilled. 
Homogenates (20 i %d/v) of the same were prepared In 1 i Kd 
and spun at 4,000 r*p«m« i n MBE cold centrifuge (using angle 
head rotor) for t h l r ^ minutes, the si^^ernates were assured 
for hlstldlne asasonla-lyase and urocanase. iditsyme unit la 
defined as amount of the emyme which catalyses the formation 
or dlsap 
or 37®C. 
i pearance of 1 m^ mole of urocanate p9t min. at 2€^C 
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For stttxSying thi» sffdot of hlstidlns OQ hepatle 
hlscidlQo pyruvat® affilnotramferase I«vdl, sale rata fed 
a^  l i f a i t^ anlnal hovute ohow vere fasted t<xt %\^nty four hrs. 
data whiah served as oontroi gvovtfi .^^ ere admlnisterad nonsal 
saline and experinental aalaals received histidine (100 mg/lPO g 
bod/ v t . } intraperitoneaXly* Xbe anLaals vere saorifioed 
six hrs. after s4iid.iii8tratioa of the respective aolutioni* 
Hl8i;idizie pyruvate aBdnotramferase BMS$^ was performed oa 
4^000 r«p»a* supernates of 20 J^  vt/v honc^enates, fhe ensyae 
activity was ealouXi^ ited from a solar eztinetion coefficient 
of 12,000 (ABax 293 mja) for eaoi-bOTate oonplex of iaidaxole 
pyruvate. 
Snsyme unit i s defined as the amount of the ensyme 
catalysing foraation of l mji. mole of imidasole pyruvate per 
Bin. at 26^ C* 
When injeoted intraperitoneally histidine did not induee 
either i^patio histidine aam€aii»-lya8e or histidine pyruvate 
aminotransferase while hepatic urooanase level was increased 
sl ightly, fhe results of the ej^eriment are suiaaarised in 
rabies lA and 2. 
affect of li»aistidin» on Hepatic Histidine ABBonia»Lyase 
and atstidine Pyruvate Aalnotransferase in iteaiOing aets 
fwenty days old wennling rats fed QSL l ib i t t^ animal 
house chow were used in the present study. The e^qperimental 
animals were administered jU^histldine (2 mg/g bo<^ wt«) and 
Table i « ^ f e o t of X«»hlstidine on hepatlo h i s t ld ine mmonla/' 
lyase l eve l of advat fenale rats 
JSuf/ :«°?;.'«*** 
eaqyerlnentt (ff> 
*Liver weight 
t 
i f i a e of eaer i f i ee 
• after inject ing 
•L-hisUdiae (hrs) 
T ^ — 
'Sn^nie i tnita^* mtsm» aflit«/ 
* fresh t issuevu' 100 g body vt« 
6 
6 
6 
5 
• « 
an^eriaental 
12^^ • 11.04 3,37 • 0 .19 
U30.80 * 8 .48 3 .39 ± 0.44 
120.50 I 13.70 3 .85 t 0.47 
116.62 • 17.10 3.90 • 0.37 
126.20 i 13.60 3.90 • 0.67 
Control 
0 
2 
4 
6 
6 
64.60 i 4 .29 
61.04 • 7 . 2 1 
74.60 ^11.00 
'^ .26 •14 .00 
l»>7.0 • 32.00 
107.3 * l i . 2 0 
234.0 X 34.40 
233.0 ± 32.10 
61.50 113.0Q 195.0 • 37.00 
i^syae tualt i s the amount of enzyne oatalyaing the formation of l a yu mold of 
orocanio acid per min. at 26^0 
•* Arithmetic mean ± Standard deviation 
i 
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o 
(0 I (3 
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g 
=^1 
II 
^ 
Mf l 
f& 
• I * l 
^ c4 
"M • • 
s 
^ «4 
w 
• I 
«0 
• « 
019 |« O 
• 
46 
• ••v 
I ^ l e 2 - Effect of L»hlstldine oo h^ntlo MfltidLina pyrurate 
aadnotranaferase leireX of adult Kale rats 
• • ' I ' " " ' • • " • • ' • • I 'J I f i i u i i i i n 
SoaBTBM units / £ l^tsnie units / 
Body weight ; lAr9r we i^t ; hepatic tissue [100 g bo<l» vU 
197.75 z 30.60 6.8S ^ 0.28 811.0 * 3e»70 707*0 z l^^^O 
aoeriaental <g) 
383.40 1 19.57 S.70 t <3w64 284.0 ^ 2 4 . ^ 696.3 ^ 61.70 
e (kia unit of emgnne i s tbe ittOuat ^ft&oh catalyses tiM^forsation 
of 1 Bjtt n d e of iadciaxole pyruvate per o in i te at 26^0, 
** Arithmetic seah i standard deviation. 
Figure vithin parenthesis indicates nusher of ani»^s per 
ezperiaent. 
^ 
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tlM aniaals whiah s«rT«d as oontrol r»a3iv«d nonsal saline 
(3 ffll/UDO g body vt») intraperitonsaUjr* JUM anlBals vsro 
saorlfiood s ix hrs. after adminLstration of the respective 
sQlatl<^s« £tie ensyae assa/s vere perforaed on 4|000 r.p.B. 
suparnates of 10 :! (Vv> hooiogenates. Bie ensgnaes \J9T& 
assayed as in the previous eii^eriaents* 
Xhe basal levels of hepatlo Mstldlne ammonld-lyase 
n^d hlstidlne pyruvate smlnotransferase were different in the 
weanllni rats, Hlstidlne aisaonla»lyase was V9ty Imif whereas 
histldine pyruvate aainotriiiMiferase had attained i»arly the 
level present in adult rats. £hu two en j^nnes had, thus, 
different developsental patterns* liistldlne pyruvate aaino* 
transferase respcoided to hlstidlne adminl strati en by an enhanoed 
output of the ansyiae in twenty days cad ratS| however, che 
ensysie did not register any increase on hlstidlne administration 
in adult rats, fables 3 and 4 ausoiarise the results* 
An iBproved Kethod for Hlstidlne itegH>nla*Xorase and Urooanase 
2&nnonl and LaDu (1963) olals»d to have developed a 
sensitive method for hlstidlne astaonia-lyase^ wherein fizetioii 
of t;he reaction by pirchlorle aold and estimaUlon of urooanic 
acid fwaed in PGA fi l trates speotrc^hotosietneally, were employed. 
Urocanla add was estimated b^ measuring absorbaaoy at 277 mju 
although i t i s reported to have max. absorb?incy at 263 mjk at 
pU 5«0. lienoe this assay method was re-examined* 
Table 3 «• Iffeet of L-histldim <an hepatic histidine aanonia* 
lyase level in twentr days old weanlings 
•,^^.^. \^..r^U.* \ ^ ^ - ' ^ ' 
Oontroil 21.75 ± 2.01 
(4 f^iale rats) 
0*76 ;t 0,04 15.65 * 1.49 
Sxperiaeatal 21.75 -•- 2.10 0.86 • 0.03 17.60 ± 2.60 
(4 female rats) 
SaaoniB unit i s tbs am<MUit of tha enssrme catalxsirig formation 
of 1 mju mole of urocanie aoid per min. at 20rQ^ 
Aritim^tio mean • standard deviation 
^ 
-r", 
rablo 4 • Effect of L-Mstidine on iMpatio histidins pjrruvat« 
aaiiiotranifdrasa level in t^ ^wity da/s old weaxUlBgrn 
• Body weight • hirw weii^t •'^'"SiiaS^*^ 
t I t 
control 21.33 t S*90 0 . ^ t ^X3 134*6 ••• 33.0 
(3 nale rata) 
Kiperi&eiiftal 18.50 ± 8*00 0.60 t ^^ OS 206*0 • 6*0 
(3 Bale rats) 
• Ooe unit of eiuoTBie i s the asoimt of the mazyttn eataljrais^ 
fansation of 1 mjOL stAe of iaidaaole pyruvate per aim at 
8^C* 
*• Arithaatio Boan • atandard deviatioi 
on 
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Urooanlc aoid prepared enxynatically was Xound to be 
aufxlolently pure* It ga\rd siiidlar m spectra at different 
pd v^ues as reported for pur® urooanio aoid (fig* ! ) • Its 
molar extinction ooeffioient was found to be l^ O^OO ("S mex S77 IBJU) 
at pH 9*2 against adfSOD reported for pWfB urooanLo aoid at 
this pH« It also gave single spot cm eliroiiiatograpl^ for 
ioidasoles* 
Orooanlo aoid was found to be fairly stable in 3 i 
perehlorio aoid. I t gave a nolar extit^tion ooeffioient of 
aOyOOO (\ max 968 mju) and single peak at 363 mjx in 3 I 
perohlorio aoid (Fig* 1). Henoe uroeanio aoid oontant in 
assaying; histidii» @aiBDonifr»lyase and urooanase wns measured 
in PCA fi ltrates at 263 aju* For oaloulating the misya» 
activity a linear standard curve for uroeanio acid in 3 t PGA 
was used* 
routine assay aie^ods for histidine aioa^iia-lyase and 
urocanase have been described in the ea^eriaental section. 
Under these assay conditions hepatic histidine aaaionii^lyase 
was found to be a linear function of tine i^to thirty minute 
(Fig* 2) a ^ of ensyne concentration (Itg* 3) upto eight fold* 
X*iver urocanase aotivity was also found to be linear with tisM 
(upto fifteen adn*) and ensyme concentration ii^to five fold 
(figs* 4 and 5)* For al l the experiments r^orted henoe-forth 
these assiqr methods for histidine anaonia-lyase and urcKsanase 
were ^^loyed* 
Fig* I UV absorption spootra of urooanlQ aold. 
1* UV absorption spaotrua of urooanlo mold 
at pH 6*0. 
2« UV absorption spootrua of urooanlo aold 
at pH 9*2. 
3* UV absorptloi spootrusi of urooanlo aold 
In 3 ^ poroblorlo aold. 

Fig. 3 Xiae aoUvlt;/ relationship of hlaUdlne 
aoemoila lyase* 
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SRS3^ B« units are dofinsd as the conoentratloii of 
respeotivd snsysss idiiah eatalyss the foraation or utilisation 
o 
of 1 uja sole of urooanlo aoid per ain, at 37 C* 
Bffeot of gasMKino Aoids on Hepatic Iftstidim iaaaonift" 
Lyase BBA ^sti^ine Pyruvate Aalnotransferase 
Male rats fed aniaal boose ohov si, ^^^.tiyi vere fasted 
orerniglit (twelve hrs, )• fha anlBals weighing oa average im g 
(range WO • 800 g) were adoinlstered orally (0*6 g) easanino 
aoids in water (2 nl) six hourly, fhe aniaals were saerifieed 
at zero, six and twelve hours after first iatuhaUim. dlstidine 
ai88ionla»lya8e and histidine pyruvate aainotransferase were 
assayed as desorihed previously| histidine pyruvate tanino* 
o 
transferase assay was carried out at 37 U. liasyiae units were 
also S£«e as described previously* 
Gas awl no acids (E&fcOt Detralt» Mch^t U«3«i.) did not 
induce either of the two ensynec (fable 5), 
Bffect Of Blfferent Protein Levels oa Growth asfA 
Oevelopaent 9^ Pertain Hlstidins Qatai>olising 
gpsjya t^ of Albino aats 
C o^vth 
*;aaned female rats (veaned <m twenty first day after birth) 
xreighir^ 19 • 25 g were isaintained on three different s t o ^ diets 
(vis* normalt low &a& high protein diets) for forty five days* 
Growth was roeorded by noting the weight of rats weekly for 
four weeks, Aniaals maintained on norsral protein diet grew 
Xable 5 » Kffect of casaraino noids (a^bninistared orally) on the 
basal level of certain hepatic histidine catabolising 
ensTBes in rat 
t t 
fine of s a d ^ « Histidine anB<»ii»>lyase 
f i ce after 1®S T « « - - ..A4^«> > ' ' ' ^ t' ' ' 'W 
intubation , I - i w weight • un i t sVg \ u m t s V a g 
(tar) t ^ ( fresh tissue nt, protein 
Histidine pyruvate 
Qnits / g , Units Vag 
fresh tissue i4t, protein 
0 
6 
1? 
• e 
3*37 • 0»]2 WZ»Q * }2 .4 0*79 ± 0.06 
3 .90 * 0 .31 142*3 * XUB 0.86 £ 0*10 
4 .10 • O . d S 138,3 1 1 1 . 8 0.86 1 0 . 1 3 
104.0 t 26*3 0.55 t 0.14 
89 .0 1 12.0 0*63 • 0.05 
78.7 • 6*7 0*62 • 0*11 
Enj^ma untt i s the aaount odt BxusymB catalysing tte^fonsation of 1 nju laole of 
urocanlc acid or iaddazola pyruvate per oin. at 37^0. 
•• Arithaetio mean * standard deviation (fhree aniBals were used peat experisMnt) 
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wsll and doabXod their bodjr weight vithin f^ir weeks* Hats 
ttsintalned on high protein diet showed better grotith than 
noriBal protein fed anlBals. Qa low protein diet» the aniaals 
showed no gain in weighty "S^  i of tfai«B died within lour weeks 
ajad after forty l ive days only 80 i had survived. ^Ig. 6 
gives the asean body wt. (noted weekly) of thirty anlBals in 
each groij^ exoept in low protein diet fed group wherein the 
i n i t i a l weight i s th^ s laean body weight of thirty aniaals and 
with the progress of tlae the mai^r of antaals progressively 
deoreased* 
Oevelopaent of Pertain aistidine Catabolising msytt»9 
twenty days old %re.mniing rats or rats maintained on 
different stook diets were saorifieed by deo^ltation after 
fasting for twelve hrs« rheir l ivers were excised and chilled 
and pr(»e8sed for preparing tissue extracts as in the previoos 
experiaients. i^eir abdoednal regimis were shaven and snail 
pieoes of epidenais reaoved and ohilled* ^ideraal extract 
for histidine aaaonia-Iyaae assay was prepared $m describad 
in the ^er i j ienta l seoticm. 
the tissue extraots were assayed foe histidine aiBBoni»* 
lyase, urooanese and histidine pyruvate eralnotransferase and 
analysed for protein as described pzreviously* 
Otvelopaent of hepatic histidine idowonia-lyase appaared 
to be dependent on age BB reported earlier* i^ his devel(^»ent 
was also found to be directly related to dietary protein level 
KLg* 6 {^ owth of rats on dlfferont diatary protein letrols. 
1. i^ekly bodjT weight of woanad rats allowed 
to grow on 40 i ossein. 
2« wsetOy body weight of weaned rats allowed 
to grow on 13 ^ easein, 
3. WHHy body weight of weaned rats allowed 
to grow on 6 jK casein. 
FIG.6 
20 3 0 4-0 5 0 
AGE IN DAYS 
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(TabXos 6 and 7)• tt» 9nxym I«v9l was highar in noraal 
protoin fed anisals than vtanllng rats and soeaed to hava 
disi^pearod in ioif protain f9d aniaals* iiats maintainod on 
high protein diat 3hov«d signifioantly hlghar level of the 
ensyoe than noraal protein fed antaals. 
Develc^aent of l^patio urooanaee did not appear to be 
dependent on age ae the aotivity i f expressed as units/g l iver 
tissuei was nearly the sane i n veaniing rats and Oie anisals 
naintalned on m»raial protein diet. Hovever, i f aet iv i t / was 
expressed as unLts/iag protein i t behaved l ike histidine asBoonifi" 
lyase* Davel^ lHiient of this ensyne was also direotly related 
to dietary protein oontent (fables 6 and ?)• Snzyse level 
was higher in high protein fed aniaals than in nisnsal or lov 
protein fed ooMm Juoir proton fed rats hsA signifioantly 
lover level of the enxyioe than normal protein fed aninals, 
Hspatio histidine pyruvate aainotransferase did not se^a 
to develc^ with age* iiats aaintained on normal protain diet 
had loitrer level of the enzyste than veanling rats* 2f the 
aotivity was expressed as units/g l iver tissue the ensyae 
level was found to be signifioantly higher in high protain 
fed rats than noraal or low protein fed anlaals* Howevar, 
when the aotivity was e3q>ressed as units/ag protein the ensyiM 
level was found nearly saae in a l l tbs grw^s of anlaals* 
fable 6 svasBarises the results and fable 7 gives the 
stat is t ioal analysis of signifiaenoe of differeooeSf regarding 
devel^^aent of the ensyaes in animals under different nutritional 
lable 6 - jSffaot of dif ferent l e v e l s of dietary oaseln (protein) 
on the develc^»&ent of certain h ls t id ine oatabolising 
eniOraes of rat l i v e r 
20-da9rs old 
^^anlinss 
Body weight i;9.80 * 1*20 <8> 
LlTer weight 0.63 ^ 0.06 (8> 
Hlstidine ammoni a-lyaset 
dnl tVg Itesh t i s sue wt,> , ^ « ^ ^ 
I37.50 X 7 .10 (8) 
Units/ng protein 0.96 • 0,C^ (8) 
Hlstidine pyruvate 
aBii»>tr nns feraset 
Umte/g fresh t i . « « » w 1 ^ ^ ^^ ^^ ^3^ 
HAta/mg protein 1.14 tO>lO <8) 
Urocanase* 
UnLts/g fresh t i s sue v t . 
215.40 • I S . 30(8) 
; n ; XII ; i ? 
, ^Maned rats aain- , Cleaned rats nain- , waned rats aain-
taintd^0ll_}3 i , tained on 6 i •tained^^g^^ ^ 
II I • II I i i S M U B U a • ! • II • • 
I* ttaSia 
84.10 • 4 .10 (10) 20.S0 ^ 1.80 (6) 110.20 • 5 . 10 (12) 
2 . 7 1 + 0 . 1 7 (10) 1.08 ± 0 . 1 6 (6) 3.60 • 0.14 (12) 
206.00 ±14.10 (10) 
2.18 • 0.14 (10) 
Nil 
0nita/Bg protein 1,48 • 0.15(8) 
101.03 ±11.10 (10) 71.90 • 6 .65 (6) 
1.08 ± 0 . 1 3 (10) 0 . ^ • 0.37 (5) 
226.00 ;^26.20 (10) 102,00 ±12.40 (6) 
2 .34 f 0.23 (10) 1.46 4- 0.24 (6) 
450.70 ±34.20 (12) 
4 . ^ ± 0.36 (12) 
151.09 ±16.09 (12) 
1.45 ± 0.20 (12) 
313.00 ±24.80 (12) 
2 .88 ± 0 . 1 7 (12) 
ArithBOtio oean ± Standard deviation 
Figure within parenthesis indicates mn^er of animals per experiment 
Table 7 • dlgnlfioanoa of the differenods (of the 
preoedlng table) by i^ ->ta8t 
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Body veight 
Liver weight 
Histidine aanoniar* 
lyasei 
Unlts/g tieeue wt* 
Units/ng protein 
Histidine pyruvate 
aBiru>traiisferaset 
Units/g tissue vt. 
Unlts/ag protein 
Urooanasei 
I7nits/g tissue wt. 
Units/ng protein 
T -"T 
• II X III • 
1 1 
?<0,01 
?< 0.01 
mghiy 
signlfioast 
Highly 
significant 
P<0.05 
not 
significant 
P< 0,01 
P<0.06 
III X IV 
P<0.01 
P< 0.01 
Highly 
significant 
Highly 
significant 
?^ 0.01 
Hot 
significant 
P<0.01 
P<0.01 
T """"" • 
• II X ly 
• 
P< 0.01 
P<0.01 
P<0.01 
P<0.01 
P<0.05 
Ibt 
signiHoant 
P<0.06 
liot 
significant 
P<0.01 Highly significant 
PCO.OS Significant 
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ahallengea, by students t test* P^COmOt i s s tat i s t ioe l ly 
highly slgnlfioant and P<: 0«a6 i s just signlfioaat* 
Hm developsent of epidermal histidine asmsonia^Xyase 
was found to be inversely related to dietary protein aontent 
and the body wei^t of the anlBals* Anisials fed nomal 
protein diet had signifioantly lower level of the ensyae 
when con|>ared to the rats maintained on low protein diet or 
the weazOings* High protein diet fed aniaals had lower level 
of the ensyae than nomal protein fed ones* Xable 8 suosarises 
the results and gives the correlation between body weigfc^ and 
the epidermal histidint atasonia-lyase aativity* 
Histidine Optrice and aistribution of Pertain Histidine 
Catabolisleg aasymes i n different tissues of Albino Eat 
Histidim intake 
Male albino rats having an average body weight of 1^ 6 g 
(range i73 « S32 g) and female rats with an average body weight 
of 175*5 g (range 166 • 196 g) after fasting overnight (tirelve 
hrs.) were saorlfioed by deoapitation* Sheir different tissues 
were eacoised and chilled (sidn was removed from shaven abdominal 
region), flssue s l ices %mr9 prepared with a razor blade 
holding tissue pieces between two chilled nloroscopio sl ides, 
Eoi^ver, skin s l ices aoold not be prepared by this method and 
as such thin strips of the same were cut with seissors* festls 
sac was cut hxid seminnl tubes were collected, tissue sl iees 
or tissue preparati<m were plaoed in Kreb*ringer*bioarbcmate 
buffer (pH 7 , 4 ) . 
Xabl« 8 • JSffaot of <iiff«r«nt levels of dietary casein 
on epidermal histidine oBiOfficiiar-lyase 
* • • Obrrelation 
* Bod7 weight * SRzymm unlts/iig *betveen body 
* Cg> * protein *vt«and tlie 
« t 
' enaqnie aotivi tf 
e 
ao-dajrs (SLA veanlias 19*8 ± 1*2 (8) S»88 * 0*28 (8) * 0.60 
rats 
f^ansd rats osintained 83*5 * SmO (8) 0*32 t 9*03 (8> - 0.22 
on IB i ossein 
^aned rats aaintaiaad 20.5 ^ 1»3 (6) 3*23 ^ 0.39 (6) <• 0.10 
on 6 ;l ossein " 
Hianed rats maintained 
on 40 I easein 102.3 t 3*9 (8> 0.27 ^ Ow02 (3> t- 0*69 
• Arltlnetio mean • ilttfidard deviation 
J?lgtire within parenthesis indicates ni»ber of animals per experiment* 
o i 
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For routine studies tissue sXioes or tissue preparations 
veigtaing 200 • 300 ags (weighed on a torsion balanoe) were 
pl@oed in tventjr five na B^lenaeyer fl^ks containing five wH 
of Krel}«ringefwbiQarbonate buffer (pH 7«4) and glucose (1 mg/wl), 
a» flasks were inoubated in a Soubnoff netabolio siiaker at 
37^C with constant shaking oaintained at a oonstant rate of 
eighty horizontal atrokes/sain. (with an aiiiplitude of ten on)« 
Histidine (2 ag/al) was added to the reaction odxture and 
0*5 nl aliquots of the aediuBi withdrsHi at zero and two hrs, 
(after addition of histidine) and deproteiaized with equal 
vcaune o£ JO i triohloraoetie acid, protein free filtrate 
was analysed for histidine according to McPharson (3jM6) using 
diasosulphanilio acid reaction* 
mstidina i;^ take by liver slices was found to be linear 
with tine upto three hrs* (^g, ?)• different tissues resoved 
histidine froa the BtediUB according to the following order in 
sale ratt liver > brain (cerebral c(»tex)> lungs > heart and 
kidneys > skini spleen and testis failed to reoove histidine 
froB the aediUBw ^ain took up histidine but failed to 
laetabolise it for its honogenate could not degrade histidine* 
Hate of histidine uptake by the tissues was significantly 
higher in feaale rats vhan by those of sale rats* tissue 
slices froa feaale rats reaoved histidine frcn the aediia in 
the following ordert liver>lungs >brain (cerebral cortex)> 
heart > kidneys > skin* fig* 8 representing histidine uptake by 
different tissues oi aale and feaale rats sunsnarises the results* 
Hi* 7 Linearity of hisUdino uptake by liver slices 
as a funotion of tine. 
l 8 - 0 i FIG.7 
-) 1 — I r 
0 20 40 60 80 100 120140 160 180 
TIME IN MINUTES 
Flg« 8 Hlatldiiw uptak« by dlffertnt tissuM of naX« 
and fOBal« rats. 
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Piatribtttion and Lavala of Hjatidino jteaawiiyl^aao 
and Hiatidina pyruyata ABa,notranafaga«a in QtJfforent 
fisflttaa of Mala and Faaala aat 
liata fad Q^ ii^ bi^ t^ iy; aniMal houaa ohov vara faatad 
orarnight an^ thair tiaauea exolsad and ohilXad. Hiatidina 
aoBonia-ljraad and biatidiaa pyruvat;a aainotranafaraaa vara 
assayed in tbair tisstia extraots and protain oontent alao 
anaXyaad* Blood vaa oollaotad froia t a i l vains of tha rata in 
ACD aolution or vithoat it* Hood (in ACD solution) vaa 
oantrifugad at WOO r.p«&« in MSS cold oentrifuga* Diia blood 
oalla thus collootad ^mrm waahad in ncnraal aalina tvioa. 
Ihay \irara lysad in dist i l lad vatar and the lysata of rod 
blood oalla uaad for anzaraa assay* Xho ottaar portion of 
blood oollootad in tost tubas ves oantrifugad aftar having 
olottad. Ihd suparnatant (saruB) was also assayad for tha 
omonaas* 
Histidina aeoaonia^lyasa aetivity vas i&ainly prasant in 
tha l ivar. Xha activity of diffarontttssuas vas in tha 
fdlloving ordart skin (epidarals) >kidiieys and limgs* Braihi 
tas t i s , Qusola, h@art, sarua and red blood oalls laokad tha 
eniyma. rha ansyoa laval vas highar in tissuas of f^iala rats 
than thoaa of oala aniaals* Kidnays ^^ n^d lungs had vry low 
hiatidina atsmonia-lyasa activity* In soma aniaals tha ansyaia 
activity could not be aaasurod at all* £linoa thara vas graat 
variation in suoh obsorvations, oadian valuas hava baan raportad. 
Iha lovQls of l ivar snd apidarmal histidina aaaaonio-lyasa 
vara significantly higher in fansle rats* rha diffaraneas y^rm 
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s tat i s t iea l ly slgnifiaaiit whfta oaloulat^d by atad^ts t t««t« 
HotftvaTi in oaaa ot tha kidney and lung dnsyna, whara lo t of 
variation has b«@n obsarvadf tha si^siiiaanoe of diffaranoaa 
hns baan analysed aooording t.o Maim ^hitnoy (una paranatrie tost) . 
? O*0X i s s tat i s t iea l ly h i ^ y ai^iifieant mid p <.0»06 should 
be aonsidered s tat i s t iea l ly insignifioaat ufilass i t i s assuaad 
that diffarenea Q&n be only in ^^ la direatioa. jChe results 
ere suaaarised in fables 9 snd 9JU 
Histidina pyrurate aadnotransferase i s present aainly 
in the liver* Kidneys also oontained signlfioant aotivity* fhe 
ensyee leral in kidaays was snarly half when coe^ared to that 
of liver* Brain, heart, spaan, lungs, blood (both serm anA 
red oells) were devoid of the &otivity* Xissues fran sale and 
feaale rata had siadlar levels of the ansyige* fha resists are 
suBBBarised in tables 10 and 30A* 
gffeet of Ce»lP llydrolysate (ansaPMio JDiwt) on Xiovels 
of Qartain aepatie Histidine Catabolisiij toyaes 
Davelppnent of oertain hepatio histidina oatabolising 
aneyniae appeared to be direotly related to dietary protein oontent* 
to study t;he aoleoular basis of regulation of the enzyaes i t 
was of interest to study the possibil ity of indueing aueh 
ensyaes in rats fed protein depleted diet for a %re^ 
Kale rats with an average body weig2ft of 239 g (range 
200 «• 2@Q g) and female rats having an average we i^t of 221 g 
(range 185 « Ml g) were fed QJH iihH^M|n protein free diet for 
fable 9 - Distrtbutlon of hlstidins aaBC8il»> lyase in different 
tissues of nala rat weighiz^ l ^ • 240 g (mean body 
vt . 133.4 g) 
llss!;^ * !io.of * 
*aniaaXs/ ' Xissue veight iBiSj^erimaai (g> 
, Snsyse onits/g 
.fresh tissue vt . 
Mgyam onlts/Bg 
protein 
Liver 
Sinn 
Kidneys 
Lungs 
8 
7 
8 
7 
* Arithaetio isean 
• • Fiduolal l i m i t 
|i Median 
• aai^:e 
4 .56 • 0.33 
3.64 - C.55** 
-
1.13 i O-OS 
0.98 * 1.39 
1,X3 • 0.08 
0.66 - 1.30 
t Standard deviation 
275.00 ;^2e.33 
ld3.30 -aBi.50 
10.17 * Ow33 
7.50 - 1 4 . 0 0 
0.00 
0.00 «16.60 
0 .0(^ 
0.00 - 4.20* 
1.59 * 0 .13 
1»1« > 2.14 
0.43 ^ 0.08 
0.18 - 0.66 
0.00^ 
0.00 * 0 .13 
0.00*^ 
0.00 - 0.03* 
CD 
fable 9A * distribution of histidins aoanonia-lyase in differont 
tisaiiM of fQBal« rat voigbing 135 «• 805 g (man body 
vt» 154»8 g) and oo^parison of basal ldV9l of tho 
enayiBd i n tbt tissues of male and female rat 
l i ssue 
Liver 
Skin 
Kidneys 
Lungs 
• Ife.of • 
'animals/ * 
;eiQ,0ri«erf 
6 
6 
6 
7 
l i s sue weight 
(g> 
4 . l l 2 0.16 
3.70 - 4.77** 
1*07 ± 0.07 
0.88 «- 1.28 
1.17 • Ow 11 
0 .81 * 1.50 
* i&isgrss uni t s /g * 
* fresh t i s sue \ft. ' 
1 f 
472.00 t ^ 3 * ^ 
363.30 •646.00 
P< OwOl 
21.08 * 2 .06 
11.60 - 32.60 
F< 0 .01 
S,9(/ 
0.00 - 11.60* 
P< 0.06 
6.20^ 
0.00 - 10.00 
P < 0 . 0 1 
EkugroMi tmits/mg 
prote in 
3 .13 1 0.23 
2.42 - 3 .83 
P< 0.01 
0 .73 • 0.16 
0 .33 - 1.29 
P^ 0 .01 
0.08^ 
0.00 • 0.08* 
P< 0.06 
0.04^ 
0.00 - l.OO'^  
P< 0 .01 
• Arithmetic mean t Standard deviation { *• Fiducial limit | ^ Me4ian { * iiange 
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Xable 10 • HlBtidlne pyruvate «Bisotramferaee ao t iv l ty 
i n dlfferezit t i s s o e s of Bale rat welgiiing 
149 - 205 g (aean body v t . 374.0 g) 
4 t 
I £l38iae w e l ^ fjit^mh ualt i^ Eaaya» unlta / HSSV0 ; 2fo.of ,azilBal4/ , 
,e3tperlaeiit, 
-, « _ « Bg f ^ t e i a 
Cg) , t lsstte v t . , 
Liver 6 4 .25 i 0.22 1X3.74 ^17.00 0.63 t 0.08 
3 .54 • 4 . ^ 65.00 *I?Si;30 0 . 3 9 - 0 . 9 7 
Kldn^rs 6 1.11 • 0.05 53.63 • 4 .94 0 .31 • 0.05 
0.9S • 1.29 36.00 -66 .60 0 .83 - 0.50 
* ArithBetic aean ^ Standard deviation 
• • Flducai l i B i t 
O^ 
2able 10A - Blst ldlne pyruvate suBlnotransferase ac t iv i ty 
In di f ferent t i s sues of f ina le rat velghlog 
335 • 205 g (aean b o ^ v t . 164.3 f > 
\ Ho. of I ^augnw un i t s / * Smorae laaolts/ 
Tlssivi ,anl i ia ls / , f I s sue velglit , g fresh , ag protein 
,e:^;>erlaeat , (g) , t i s s u e wt. , 
Liver 6 4 .14 ;^  0.16 H&d2 ;t 11*64 0.73 t 0.06 
3.70 - 4 .7f* 60.00 •143.00 0.46 - 0.90 
Kidneys 6 1.07 ^ 0.07 66.17 ^ 2 .61 0 .41 * 0.05 
0.88 - X.28 47.60 • 63.20 0.30 - 0.60 
« ;urltt»etlc nean ^ Standard devlatlmi 
** Pldudal l l a l t 
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a veak and fastad orarnight (tvalva hrs.)• Mala rats bad an 
.^veraga waight of liSO g (rango 149 • 000 g) and fanala rata 
165 g (ranga 130 • 200 g) aftar starration. i!ho/ y^r* 
ndsinistarad orally i g oaaein h/droljraato (diasolvad in threa 
lal vatar) s ix hourly oirer a twosity four hr* pariod and 
aaor i f ie^ aftur tha intervals of f irat intubation as apaoifiad 
in fablas U and 10. Hoaoganatas of livors vmvB iiasiadiataly 
asaayad for the anzyaas raportad in fablas i i and 1J3 and 
analysed for protain* 
^ s t i d i n t ^m!oni»*lyasa laval inoraasad gradually idth 
tiaa« fba ansyaa was iaduood signifioantly within siztaan hrs. 
nnd had inoraasad mora than two fold in tvanty four hrs* Both 
mala and famala rats reapondad alika to oasein hydrolysata 
adalniatratiQn (Xahla U and 12} Figs. 9 and 10). 
fiiatary easain hydrolysata induoad urooanasa as %rall« 
fho ioluotion was quite signLfioanl; but not so Biarlcad as that 
of histidins aiBBionia»lyasa« Histidins pyrurata aoinotrsfisfarasa 
did not iraapond to diatavy easain hydrolysata adiainistratioQ* 
lablaa U , 13 and figs* 9, 10 suntarisa tha rasuits* Of a l l 
tha anzynas studiad, liistidina amaonliNlyasa sbowad quits a 
narked induotion undar auah oonditions* i^noo induotion of 
tha dnsyaa was studied in detail* 
iSffect of BthlwUne on Dietary Induotjon of 
Hlstidine iaMaonl»-liyase 
Rata maintaii^d on protain free diet for a week were 
fasted oiremight. Feiaale rats weighing on an average 115 g 
fable 11 • Sffeot of easein i^grdroly-sate (emynilo digest) on the 
level of oertaln hepatio Mstidlne catabollslag 
ensynes in male rat 
Hoe of , Hlstldlna sm^ionia- , iHstidiae pyruvate 
saorifioe ^ lXv9r velght .lyase unlts/g fresh^ Oroeanase unlts/g aminotransferase uni^ 
(hrs) , (g> ^ tissue vt. , fresh tissue vt* ,g fresh tissue vt. 
0 4.04 4 0,34 (4> 398.8 4 42.1 (4> 308.0 4 33.0 (4> 82.3 4 8.8 (4) 
4 4.14 4 0.12 (4> 176.3 1 16.7 (4) 363.8 4 24 .4 (4) 111.3 4 6 .S (4) 
8 4.47 t 0.44 (4> 173.0 4 17.6 (4) 36S.0 4 56 .9 (4) 97,8 4 S.4 (4) 
16 3.98 t OW30 (3) 306,3 4 3 .8 (3) 36S.0 4 49 .2 (3) 301.7 410.9 (3) 
24 3.97 4 0.13 (4) 319.6 4 37 .6 (4) 541.3 4 4 7 . 1 (4> 94 .3 4 4 .6 (4) 
4 Arithnetic mean ± Standard deviation 
Figure within paranthesis indieatdsniiiAyer of anlsKOs per group 
CJ3 
lable 12 - JSffaet of ossein iqrdroljsate isngya^c d igest ) on ttae 
l e v e l s of certain hepatic hi3ti<3ine cataholis lng 
enas/oes i n female rat 
T rioe of 
sacr i f i ce Liver veight 
<g> 
a i s t id ine aMBonia* 'Hist idine pyruvate 
lyase unita /g fresh Orocanase imits /g aiainotransferase units'^ 
t i s sue vt* ^ fresh t i s sue vt* ,< fresh t i s sue vt* 
0 
4 
8 
Id 
84 
3.70 • 0 .24 (4> 
3.86 • 0.35 (4> 
4 ,61 • 0.19 <4) 
4.69 ± 0 .51 (4> 
^16 t 0.09 (4) 
303.3 t 36 .0 (4) 
310.8 • 61 .6 (4> 
280.0 • 24 .6 (4> 
400.5 ^ 33 .6 (4> 
463.0 2 17.0 (4) 
S^2.6 2 66.8 14) 
343.0 • 24.2 (4) 
492.6 1120.6 (4) 
49S.0 • 65.0 (4> 
466.0 * 54 .0 (4) 
124.3 • 7 . 6 (4> 
112.3 •11 .0 (4) 
11J3.3 ;f l0.3 (4> 
1 1 ^ 3 ^ 6.7 (4) 
124.3 i l l - O (4) 
Aritlaaetia aeaa ^ ataadard deviation 
Figure tdthlB parenthesis indicates nsadber of anioals per gro^p 
C7^  
Fig* 9 Sffeot of aasein t^ydrol/sate on certain hepatio 
histidine degradating enxsmea in protein starved 
Bale rat* 
1* i&stidine anaonia^lyase 
2* Urooanase 
3* Histidine pyruvate aninotransferase 
rhe vertioal line represents standard deviation 
froB the Man. 
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(range 93 • X30 g> ant male rats with an avarage %reig^t of 
lis g (range ]0S • ] ^ g) were divided into three groups (sale 
rats in three groins nd female rats in three groups). Animals 
of control groi;^  were administered three ml water orally and 
saerifioed immediately* One of the other two groups w«s 
adaii^stered ]>methionine (6 mg) and the othar £l«>@thlo«ilne 
(12 Bg) in normal saline (1 ml) intreperitoneally at eight 
hour intervals. Just after thm first adminl strati cm of ths 
amino aeid or the amino aeid analogue the animals were tube 
fed 1 g ossein hydrolysate in three ml water six hourly. The 
animals were saerifioed twenty four hrs. after first intubation 
and their liver extraots assayed for the ensyme iimaediately. 
Ithioninei an andno aeid analogue and a potent inhibitor 
of protein synthesis inhibited induoible formation of histidine 
^liionis-lyase. fable 13 summarises the results. 
gffeot of (aqaroaapheniool on lnduoti<m of 
Histidine Ammonl#»I.yttse 
Male rats with en average body weight of 110 g (range 
106 * TiBO g) after feeding protein free diet for a week and 
fasting overnight were usod in the present study. Animals 
of the control group reoeived 3 ml water orally and %rere 
saerifioed immediately, mimala of one o£ the other two 
groups received casein l^drolysate (1 g in three ml water) and 
the other received casein hydr<^sate plus ohl«xro«Bpheniool 
(6 mg^lOO g body weight)t six hourly and were sacrificed 
fablo 13 • iSffoot of ethlonlne adndnlstration on induction (^ bspatio h is t id ine ammonia-lyasa i n rat 
Liv«r v « l ^ t 
(8) 
HLstidins mmoolaflysmm 
I o m t s / g ' Onit^/ag 
t frg«h t i s sue wt, t pretain 
OontroU 
Administered casein 
hgrdrol/sate 
AdiAnistered casein 
Iqr^oXysate ••• ethicuaine 
F 8 M 4 L S 
2 .55 t 0,10 (4> 3S6.3 t ^ ^ C^ ) 
3 .60 ;^  0.22 (4> 369.3 ^29.0 (4> 
1.25 • 0.10 (4> 
2.34 -*• 0.20 (4) 
3 .41 2 0.10 (4) 239.8 ;^46.5 (4) 1.67 • 0.44 (4) 
control 
Af^Binis tared casein 
l^fdrc^s ate 
Administered casein 
hjrdrolysate * etMoEdLno 
H Jih & 
3.S4 i 0.60 (3) 30 .6 J^l&2 (3) 
3 .61 2 0.26 (3) 2 1 ^ 0 ^28.9 (3) 
3.42 (2) 99.9 (2) 
0.54 * 0.03 (3) 
1.34 2 0.14 (3) 
0.82 (2) 
• Arithaetie mean t standard deiriation 
Fiffure idthdn parentbesis indicates number of animals per group 
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tvanty toiff bra. u£t&t tint IntubaUoiU fhalr livar axtraeta 
wara asaajred for hiatidlna aafflionlaNljrasa and analyaad for 
protein oontant* 
v2tileroai|}&anioal did not affaot tba Indaotion of 
hlstidina amonla-lyaaa aa ravaaled by labia 14* 
gffaat of Olttooaa AdaJniatratloB 
f^ala rata having an arerage bod/ waight of 105 g 
(ranga 96 - 130 g) after faadii:^ protoin free «llat fcHP one 
week ^d faating ov^arnlght <tw#lTa hrs,) ^ra divided into 
thi*aa groi^a, ^^mala of control group ¥@ra a^ndala tared 
water (orally) and aaorifio^ imisediat^ly* aats of the aec(»id 
group war* i;ub<3 fad i g a&sain hydrol/aata and tih& anliBala of 
the third groij^ vara foroa fad i g oaaaln hTdrolyaata plua 1 g 
gluooaa (in thraa vH water) i six ht^irly. itninala of both the 
groups nmtB saorifioad tventjr four hrs* aft^r first intubation* 
!€ian adadniaterad oasain h^drolysate alona rata showed 
marl/ three fold induction of hepatie histidina aiaaonla*lyase 
over the oontrols* However, ^an glucose w^ ad&doistered 
along '^ith oasein hydrolyaate no induoti^a was observed* fable 15 
sunsarises the results obtained* 
Induotiot^ of Liver saiatidina mmxAtt^hym^ bar 
wmmmimBtmmL 
s*"yay^"t'T"'i' 
Rata fed protein free diet for one week were faated 
overnight (twelve hrs*)* 
fable 14 • JSffeet of ohloroaiq>henlcoil adudnlstratlofi on Induction 
of hepatic hlstldlne aaaojala^lsrase In rat (Rale) 
HLetldlne aaaionla-lyase 
I 
J3wi,tm/g , anlt«/Bg 
fresh tisane vt« t protein 
Control 
AdBlnlstereA casein 
fagrdrolysate 
i^bsimstered casein 
hjrdriAysate ••- chloroe^pi^nlcol 
2« 11 • 0.14 (3) 
2,61;^ 0*]d (3> 
91.7 * S»9 C3) 
217.3 •^^•d (3) 
2.47 + 0.70 (3) 233.3 $41,1 <3) 
0.72 • 0.04 (3) 
1.76 • 0.38 (3) 
1.76 1 0.44 (3) 
* /Udt!Baetlc s^an ^ Standard deirlatlon 
Figure within parenthesis Indicates non^er of anlsials per groi^ 
• ^ 
<-^'! 
fable "SJS - ^ f e o t of gluccMQ ad^nlstratlon on indi^tiOD 
of te»patic histidUtiKi aoBK^sLa-lyase In rat (faiaalo) 
Hlstidlntt amaonla-ljrase 
r Uoit^/g , 
frssli tissttA vt« t 
omtVsg 
protein 
Gontrol 
Administered oaseis 
tagrdrolysate 
Adainiatered casein 
l^rolysato * glucose 
2,47 ^ 0.06 (6) 
2.91 • 0.11 (5) 
131.7 • aS.9 (6) 1.15 • 0.24 (6) 
377.0 ^ ^ . 4 (5) 2.87 • 0.4« (S) 
3.87 • 0.13 (6) 144.3 • 21.6 (5) 1.14 • 0.1S (6) 
* ArithBietle laean ^ ^tand^rd deviation 
figure within parenthesis Indicates rna^er of anlnals per groi^ 
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Female rats with an air^ rage weight of 113 g (rai^e 93*130 g) 
were divided into three grot^e. Control group of anioala vere 
tube fed three nl water and taeriflood* seoond group reoeived 
dietary regiaen of oasein hydrolysate six hourly as in previoos 
experiawnts and anlaals of the third group were foroe fed 
300 Bg histidino plus 50 mg oasein t^'drolysate six hourly* 
Aniaals of both the groups were saorifieed twenty four hrs. 
after first intid&ati«u 
Male rats weighing on an average 114 g (range 106 • 127 g) 
were divided into four groins* AninalB of oontrol group reoeived 
three nl water as usual* fhe seoond groi^ of aninals were 
tube fed 200 mg histidine (in three al water) six hourly* aats 
of third groi;^  were intubated 90O mg histidine plus 60 mg 
oasein iiydrolysate (in three aa water) and anlaals of the fourth 
group reoeived the usual dietary T9^M9n of oasein hydrolysate» 
six hourly* fhe oemtrOl group of anisials were saerifioed 
iniBediately after intubation and anlaals of rest of the groi:^ s 
were saorifieed twenty four hrs* after first intubstion* 
Histidine when adadnistered with a snail aaoont of ossein 
hydrolysate induced histidine aaiaonift l^yase to nearly saae extent 
in feaale rats as did the administration of a high dose of 
oasein hydrolysate* l&stidine plus oasein iiydrolysate was a 
better in^eer in male rats than oasein hydrolysate ( i g)* 
Histidine adadntstration produoed about one and half fold 
induotiont histidine plus oasein hydrolysate produoed nearly 
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flTe fdld vben oral adadLnlstration of oasdin iqrilroXysata 
produoad ozOy thraa fold induoUoiu His results are suoaarlseil 
In fable IS. 
BUosynthesls of Hlstidine 
SLstldino appeared to regulate its Of^ n oatabollsa in 
rat liver as it does in b^oteria. fo find out Aether (feed 
b^ok inliibitioai end prodoot repression eto.) oontrol aeobaisiSBS 
of histidine biosynthesis operatiYe in baoteria work in aniaals 
alsoy attWBpts vere Bade to desonstrate the ensyiaes of 
bioeynthetio pathi^ay of histidine reported for baoteria, in 
the tissues of rat and pigecm* Histidiae is reported to be 
essential for all the aninals studied except man and the 
a&teg^ts were Bade with »n assumption that sane of the ensyBSs 
Bay be detected, others b«Lng absent by genetie blooking* 
jj^raation of laidaiole OOLyoerol Phosphate and Aaiao 
laidasoje CarbooHttdde ilibotide 
aats fasted overnight were saorifiaed by deoapitation. 
Xheir liver, kidxieys and spleen exoised and <^iilled, fheir 
extracts vere prepared as desoribed in the SiperiBental seetion* 
Xhe tissue extracts were assayed for iBidaaole glycerol phosphate 
and aBdnoiBidasOle oarboxaaide ribotide formation according 
to Moyed and Magasanik (1980) as described in lisperiaental 
seotic»u iQ.1 the tissues of rat studied were devcdd of tlM 
activity* 
lablo 16 * Induotion of hepatio ixLatidlne aormonla-lyase 
i n rat by different inducers 
-4 
r 1 
Histldixie iiiimx>nia»2yase 
Onits/g 
fresh t laeue vt» 
Unit«/Bg 
protein 
Control 
Administered easein 
bjdroiyaate 
Administered casein 
htrdrolysate -*- h i s t id ine 
Control 
Ai^Binistered c»sein 
hydroxysate 
Administered casein 
bydrolysate -t- h i s t id ine 
Administered Mst id ine 
F EH Ah B 
2.56 t o . 10 (4> 1S6.3 • 6 . 0 (4) 
3 .60 £0.22 (4> 369.3 ^29.0 (4) 
3.47 •0.13 (4) 
QmJImtitmJSm 
3.54 •0 .64 <3) 80 .6 •1^5.2 (3) 
3 .61 t O » ^ <3) 212*0 • 2 3 . 9 (3> 
3.79 +0.17 (4) 
3.29 £0.36 (4> 
1.25 t 0.10 (4> 
2.34 Z 0 .20 <4) 
320.3 +27.3 (4) 2 .25 • 0. Iji (4> 
0.54 * 0.08 (4> 
1.34 • 0.14 (4> 
392.5 2S&.7 (4> 2.76 t 0.64 (4> 
111.3 +32.3 (4) 0.83 • 0.43 (4) 
* Arithmetic mean ± Standard deviation 
figure v i th in parenthesis indientes ninbor of animals per gro«ip 
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Pigeon liver eztreets prepared alnllarly shoved sooe 
aotlvity for the foniatian of laidajidle glyoeroil phosphate 
and aainalBidasole oarboacaBlde rlbotide* Ihe aotivity was 
found to be looallsed in the l iver partlole free sii^emate as 
revealed by fable 17« 
AsdaaiBldasole oarbOExaaide forBation was dependent upwi 
glatafldney AfP and MP generating systens in addition to rlbose-
S»phosphate* fable 13 shows that the aultleni^^e reaction i s 
dependent i^on glutasine* i!he reaction vsm ensyBatloally 
catalysed for SBinedBidas<Ae oarboxnlde forsiation did not 
occur vh«i boiled eniQrae was added to incubation slxture 
(fable 19)* 
At tenets %f«re made to deaonstrate Mstidinol dehydrogenase, 
b i s t ld in^ phosphatase, histldinol phosphate aisinotransferase 
and ph08phoribosyl*ASP pyrophosph^ylase using sxtraots of 
l iver and kidneys of rat and plgewu All the atteapts vere 
unsuccessful, 
fhus all the enssra^s of faistidine biosynthesis ere absent 
in rat and probably pigeon l iver contains ensymes upto iaidaaole 
glycerol phosphate foxaation* However, phosphoribosj/l-AlP 
pyroplvwphorylase could not be d«BOz»trated in pigecm liver* 
Histidine j^gtaket lielease of Histldins liBBOnia^Lyase 
and atstidine Pyruvate Aaknotransferase 
Pour feaale rats weighing 160 • 130 g imssn body weight 
175 g) vere fasted overnight and killed by dee^itatloa. their 
Xablo 17 - soboollular localisation of aoilnolBidasOlo 
carbozamido ribotlde and 1(9 fomdng 
9nzym9» in pigeon Hvor 
|aja aoles of j ica fonaoil/ 
,lir/Bg protein 
iSu^e hooogenate 3*05 
MLtoohondrla 
idbosaiiies 
3t:^}eraate 6»S4 
a: 
fi^le 33 <-> Sffect of glutaidna addition on 
4Zca foraation in pigeon liver 
supernate 
* s ^ BdM 41 ca fanned/ 
,lir/]ig protein 
id.tlioat glat€aid.ne X.94 
4- cautaaine 5.17 
OC' 
Table 19 • Htstidins biosyntiiMlSf Aias. tovmatl<m bgr 
plseon llvmt alternate Casing boiled 
enionae as control) 
1 '" ' 
t ujSL sales of M(SA 
Oontrol CO* 2 ml bcslled enieame) Ow02 
0*2 ml eiu^ae Cl»06 
Oontrol (0*4 • ! bcilad enzgrve) 0*04 
0*4 n l eiuome OmlZ 
00 
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l ivers wore ezoised and cMlled in ic3 bath, oliaea of tha 
aase were prepared as deseribed earlier. Sins slioea (SOO • 300 s ji 
were inoubated with five na of iCreb*ringezwbioarbonate (pH 7*4) 
and gluooae (1 ng/ol) or Kreb»ringer*bioarbonate, gluoose 
(1 og/BO.) and histidine (2 ng/Bl) in twenty five lal Srlena^er 
o flasks in Doabnoff aietabolio shaker at 37 C with constant 
ahaldlng at the rate of eighty horisontal strokes/oin* (^th an 
RS^litude of ten oai)* Ihe flasks oontaining s l ices inoubated 
t4.th or withoat histidine were reiaoved and ohilled at intervals 
spQoified in Flg« ll» Xhe siediun was resioved by deoantation 
and eentrifuged in MSi oold oantrifuge at 4«000 r«p*]s« for 
thirty adnittas, Ihe supernate was analyaed for histidina 
aiBmani»>ly)yie^ histidine pyruvate aninotri^nsfarase and protein. 
ka aliquot was withdrawn from the aedium prior to oentrifogation, 
deproteinised with an equal voluae of ^ ^ triohloroaeetio aoid 
and tCA f i l trate analysed for histidina aoaording to MoPherson 
(1946). 
On inaubation the l iver s i loes released histidine 
araBonia-lyase and histidine pyruvate aninotransferase. ilaiB 
release increased with tine, l i s t idine deoreased the release 
of histidine air}:^onia»lyase whereas i t inereased t ^ level of 
histidine pyruvate affiinotramferase released* Hg« 11 shows 
the release of histidine ^ai^mia-lynse and histidine pyruvate 
aadnotr^aaferase in absenee (A) i>ind in presenoe (B> of bistidiiMi* 
release of the ensyaes by l iver s l i ces , <^tained trtm 
asle nnd feaale rats fasted overnight, was also studied under 
fig, 11 Hlstidlna i^taloa azid roldase of hisUdlzw MBaonia-
Xyaso. hiatidiiM pynnrato aBlnotramf«ras« and 
pPotQln bjr llvwr sUo** of faaalc rat l a ^ . W 
in abs«iio« (A) anl in prasones (B> of Sistidlna 
in ICr9l»»ringe]N>biearbonat« madiioi oontainix^ 
gluooaa <1 Bg/aX)* 
E N Z Y M E RELEASE U N I T S / G R A M TISfiUE S L I C E ( W E T W E I G H T ) 
.„cl 
r j -
c ^ 
H H 
•I'l'^OF PROTEIN RELEASE PER CRAM TISSUE SLICE (WET WT) 
o o o 
' n'jmi'oF PROTEIN RELEASE PER CRAM TISSUE SLICE 
(WET WEIGHT) 
8.'^  
slBilar QontUtlons in ICreb•rlnge^»ph08ph@tte, glucose ( l Bg/al) 
nediuB in presence and absenoe of histldine. iielease of 
Mstidine aa!90flla»lyase ves not affeoted mudh by histldlne 
when the si loes vrQ prepared frooi l ivers of mslm rats. 
Moreover, the release was also oonsiderably lower than that 
observed in l iver sl ioes of female rats. However, histidine 
pyruvate aolnotr&nsferase was released more in presenoe of 
histidine than in i t s absenoe. Fig. 20 shows the release of 
the ensgnses in presenoe of histidine (B) and in absenoe of 
histidine (A). Liver s l ices of female rats released nore 
histidine ai&iBaata*lyiuie in i t s presenoe than in i t s absenoe. 
However, the observations were not reproducible, ^st idine 
pyruvate aninotransferase was released as in the s l ices from 
male rats. Figs. 2^ and 13 show the seen of observations on 
two aniaals with two observations per nnlmal. 
fielease of Histidini AiBmonia«X«yase with fievelopaent 
of uhe atjganse 
Bsvelopoent of histidine aaiffionie-lyase i s dependent 
t;^ on dietary protein content* ^aned fenale rats maintained 
on nomal, low and high protein diets for forty five days, and 
twenty days Old weanling rats were fasted overnight* fhe rats 
(iireighingi weanling rats, 30 * 21 g (laean wei^t S9*2 g ) | 
noraal protein fed 36 • 90 g Caean body weight 33*5 g ) | low 
protein fed, 19 • 2 i g (aiaan body ^^eight 30*5 g) -^ nd high 
protein fed 106 • 113 g (oean body weight UD*3 g) were saorifieed* 
their l ivers were excised and chilled and sl ioes of the tsM 
Fig. Vi Histidine intake and release of EAL| HPA and 
protein XQ, ylt^ro by liver sXioes of male rat 
in absence (A) and in presenee (3> of 
hiatidine in Kreb^ringerwphosphate (pH 7.4) 
mediun oontaining glooose ( i ag/al). 
FIG.12 
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Fig. 13 Histidin» i^ mtaktt and reXaase of histidin* aBB9nl»-
lyase, histldine pyruvate aainotranfferase and 
protein by llvar slioea of fenale rat 4A ^^^Q in 
ICreb*ringer->phoaphate aediua (pH 7«4) oontaining 
glucose Ci ag/ml) in absen<:e (A) and in prea^asB (B) 
of histidina. 
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prep^rod as in proviais &x^rXsmn%»m 321oas bathli^s In fiTO a l 
Ki*^»nng«r»photpliatey gluooso (1 ag/aX) aodiua in &l«nDt!3r9r 
flasks \^rQ Inoubat^d in pr^senos and absdnse of hlsUdlns 
(2 ag/al) €<xe tiW9^ hrs* at 37 C In OaaibnoSi astabolia shaksr 
v i t ^ oonstant shsklng, ftm flasks wsrs aMXlad aft^? Inoubstion 
and tha asdiua raao^ad and oaatrifugsd in oold as in tlia 
pr&vloos axporiaants. 49000 r«p*a> si^ernata wer® ass^rad 
for isistidino aaEKsnla-ly^a and analysed fop prott^in* 
iialaasa of iiistidino mmaol&mlfm9 was dlreetXy ralAtad 
to the ansyne lavsil in li'^dir s i loes , £4,vos> sl loas of ^niaals 
fad 'ai,g^ protein diet j:'@la«sad th^ 9ng^9 mora than ttm l lvar 
s l loas froBt norsal protein diet fed animals* imlffials a^ntalnad 
cm lo«r iMTOtdln dlat released ^arol^r deteotsble v'mownt of ttm 
dnzyi^« Liver s i loes of weanlli^ ra t s released much lessor 
ansyme than those fross noraal protein fed ^^niaals* aeleasa 
of protein &lso appeared to be related to the natrltlcmal 
s tatus of the anlaals whose l iver s i loes were used* Uver 
s l ioes of high and noraal protein fed anlaals released more 
prot;eln than weanling or low protein fed aMaals. Sm resul ts 
are sunaarlsed In Fig* 14* 
arfect of Oluoosei a is t ldlne and Oluoose plus i l lst ldlns 
on tielegaie of Hlstldlne i>wi<»ilg> I^«yase ^^ )^py& 
dBZ» maintained on noraal protein d ie t were fasted 
overnight* i^ he anlaals weighing 70 • 90 g (aean body w e l ^ t 
79*66 g) ii^ ere saorifioed by decapitation and ^helr l ivers 
Fig* 14 XA f^^ gQ release of histidine anoonia-lyase in 
Kreb-rin^e^ophosphate (pH 7*4) oontaining 
glucose (1 mg/oa) by liver slices of rats 
maintained oa different levels of dietary 
protein in absence (A) and in presence (B) of 
histidine* 
jU 20-days old weanling rats* 
B« ^aned rats maintained on 13 ^ casein 
for 45 days. 
C* leaned rats maintained on 40 jl casein 
for 45 days* 
D« liieaned rats maintained on 6 % casein 
for 45 days. 
FIG. 14 
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ezoltod asad ohilXod, axioafl of tho saao wore prepared at in 
previous ezperlffients. sXioee bathed in ICreh»riiiger»photphatd 
pa 7«4 (five BX) were inoubated, with or without gXaoose ato«, 
ae speaified in fabXe 20» at 37^C for three hrs. i n Doubnoff 
netaboXio shaker with oonstant shaking* 
protein reXease vas not affected by histidine in presenoe 
of gXuooee. However, hiatidine aXone in the inoubation mixture 
•tinuXated aXightXy the reXeate of protein* MditioQ of 
hiatidine deoreased reXeaae of hiatidine anssonia^Xyase, XabXe ^ 
suBBiarieet the resiaXts* 
iBdttotion laad aexeaae of Hiatidine ilBmonta^ I^ raee jji aUgft 
MaXe rata fasted for forty eight hra* and ninety aix hrs, 
vere saarifioed by deoapitatioru Xheir Xivera vere ©zoised and 
ohiXXed and sXioea of the sase prepared, £he aXioee, pXaeed 
in twenty five A i^ XeiBneyer fXasIca containing five laX Krebi s 
Ix^inger^phoephate buffer pii 7«4, with gXuooee eto, aa apeoified 
i^n fabXee 2x and 22, for three hr8« at 37 C in Doubnoff metsboXio 
shaker with oonstant shaking. After inoubation the fXasks vere 
ohiXXed, tha oediua separated and ths sXioet washed with obiXXed 
Krel^ringer*ph08phate soXutioii« fhe sXiees v«re honogenised in 
X i iCOX to obtain 10 i M/r honogenate. 
fhe hOBOgenate and the aediua were aentrifuged at 4,000 
r«p,s, m mn ooXd centrifuge for thirty oiXKites* the supernates 
were assayed for hiatidine aiaiaonia»Xyase and anaXysed for protein. 
Table 20 • aslease of Mstldixw aeasoidcHlyase and protein by rat 
l iver s i loes ^ v i tro (fsaale rats salntained on 
ncsnaal diet tat 4&-de9« after weanine) 
* * *}ilstidlne «iaaiii»> ' 
Body veight * Liver veight * Additioas * lyase reaeased 'Protein released (g> * (g) ' *Units/g tissue vt . *ag/g tissue vt . 
79.66 • 15.91 (5> 2«2l • 0 . l7 (5> Heme 90,7 • 42.06 (5) 82.8 ^ 6.33 (5) 
•• Oluoose (1 Bg^al) 83.9 • 26.98 (5) 66.5 ^ 3.14 (5) 
•»^  Hl8tidineC2 II«/B1> 68.3 • ]3.60 (6> 71.4 t^,82 (6) 
• Blstidin9(2 ag/ol) 60*7 ^ 30.71 (6) 60.6 ^ 6.86 (6) 
• (Husose (1 Bf/al) 
« iUPitliietio Dean • standard deviation 
figure within perentbesis indicates nusber of aniaals p^r eacperiaent. 
table 21 » Induction and release of histidine amiDoni»-lyase 
by rat liver slices Xjn lUJXSL (^ iff*fasted rats) 
Additions 
Histidii^ aaaaonlaKlyase 
, voices 
t (Indootioii) Medita (aelease) 
• dlucose (1 Big/ial) 
•t> Glucose (1 mg/ml) •*• Histidine (2 ns/nl) 
* OLueose ( i ns/nl) '*' Anii» acid six* 
O.SjU moles •«• Histidine (2 Mg/^ nl) 
II 
-•• (Uucose (1 Bg/ial) 
••• Qlttcose (1 Bgi^ ffil) • Histidine (2 i|g/Bl) 
•> (Etteose ( i Bg/al) * Aaino acid aix . 
0«25^ ndes -f Histidine (2 mg/ml} 
66«}j5 
109U68 
6 5 . 9 1 
7 « . 6 l 
36 .95 
0 
2 9 . 4 9 
4 7 . 9 0 
SOW 9 3 
32.09 
30.31 
1 9 . ^ 
Aritiaaetic oean 
Four rats, two in each experinent weighing 170 g each vurm fasted for 48 hrs. 
Aniaals used i n experiment I had average body weight of 130 g whereas the 
animals of II experiment had mean weight of 125 g after starvation. Ea<^ value 
represents the mean of duplicate c^servatiooas of 2 animals per gro^p. 
0 0 
labia 22 - Induction of blst idlsa aamoEila-lyaaa and i t s ralaasa 
in vitro bgr l iver siioea of rat (fastad for 96 hra) 
ilddiUoffas 
aiatidiiia amaoniflp-lyasa 
aiieaa (Indueti<»i) 
umts/g 
tlaaua vt. 
Unita/aig 
protean 
Madim (Jialaasa) 
Itoita/s 
tisaua v t . 
Protain ralaaaad 
•g/g 
tiasua vt . 
• Olttcosa ( i Btg/nl) 
••- Oluooaa (1 mg/ml} 
• HLatidiBd (2 Bg/Bl) 
19.48 1 d.19 0,S8 * 0.08 62.97 ±1^00 Id.06 * 2.50 
45 .312 4.71 2 . 0 9 ^ 0 . 6 0 3 2 . 4 5 ^ 4 . 1 5 15.92 £ 0 .7 l 
4- matidina (2 ag/s l ) 53.53 i 7.52 2.40 ^ 0.44 67.93 ^ 7.56 16.14 ^ 1.03 
a Aritbnatic laaaa • at^adard davlatlon 
Ihraa aala rats v a i g b j ^ 160 • 170 g (nidan body vt . 167 g) bafore faatiag and 
115 * 120 g (sean body vt. 117 g) aft«r fasting t^ra used in tito prasant «i|i«^UHait. 
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In forty aight hrs* fast«d anlBals th» rsX«ass of tbs 
•nsjme by l iver sXloos jjx yJ^ pQ vas dsoraasod by histldine 
slgnifieantly* Qndsr ^uoh conditions smyns Xovsl in ths 
sl ioos was hlghtr than that prdsent in slioos inoubatod with 
gloooss aloas. itowover, O.Gju BOISS of aisino aoid aiixtttro 
stopped roloass of ths onqras ooiplstsiy although IsvsX of 
thd snsFv** in sl ioos was inoroasod slightly* t^«n only 0«25jti 
BOlos of aadno aoid oixttiro was addod to ths inoubation edxturs 
the ansyss lovsl of sl ioos was imoh higher than present in 
the sl ioes inoubated with gluoose alone, but only a snail 
aaount of ensyme was released* 
^ * iXk yj^yo ens^e release studied in ninety six hr, 
fasted aninals rerealed that hlstidine in tha inoubation Kiicture 
in presenoe of gluoose deoreased the release of the mnym&m 
In these experinenta hist idimin the inoubation fixture inoreased 
signifioantly tha intraoellular level of the enssyme in tissue 
s l ioes for the ensjrae level in the s l ices inoubated %dth 
gluoose plus histidine was higher than woen s l i ces were Inoubated 
with gluoose alone. Mareorer, v/hen the l iver s l ioes were 
inoubated with histidine alone, isore release of the ensjme and 
higher level of the ensyiae in the s l ioes was observed* 
mmm M 
n i a c u s s i o K 
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Living orgax^sms are aaintainad in a djmaiaio and steady 
atata bar a wall'lcnit ooordination of iniuMarabla satabolia 
reactions* As a result of ttiair abiXit/ to ade^t tbaasolvas 
to altered oonditionsi fUnotionai organisns preserve a 
hoeeoatatio balanoe or equilibria between degradation and 
synthesis of essential nutrients* Bie oruoi^ part in the 
maintenanoe of honeostasis is played by the oapaeity of 
orgaaiSBS to inorease or deorease the rate of different 
oetabolio ra'^otions, this is acoon^lished by supplying or 
outting off the produotion or availability of essential 
setabolites* At the noleoular level this ability of the 
orgaxdSBS to inorease or deoreaae reaction rates is intimately 
linked vith activities of the relevant enzymes* 
certain mechanisms hnve been put forward to account 
for the altered rate of synthesis of particular eniymes in 
living <»rganism8« In many bacteria the synthesis of a whole 
group of ensymes that are functionally related is ooordinately 
controlled* i3»is, under various metabcAic conditions their 
rates of sj^thesis vary ooordinately (i*e* proportionately) 
by incransing (indueticm) t;he (mtput of an ensyme or by 
decreasing (repression) its output* In ma^y cases where 
such groups of ooordinately controlled eniormes exist genetic 
mapping has shown th.'^ t g9BM coding for amino acid sequence 
of these ensymes (the structural genes) are closely clustered 
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on a baoterial ohroaosoao (Jacob and Monody 196X| Bedcwith, 
Pard93| Aiustrian and Jaooby 1^6 }^ Buttint 1^63 and Lop«r| fl^^syU 
1964)• Such a olustdr of gonas ooordinat@Xy oontrolXad has 
bean taraad an q^ a^ron (Jaoob and Monodi 196X)« limitations in 
tlM) baoterial obroaos^ Mne lead to ohanga in the pattern of 
oontrol of enzyiies of an operon e.g. an orgaslsn whieh normally 
produces^ -galaotosidase in prssenoe of an inducer (i»e« indttoibl< 
strain) Bay sutato so as to sunthesise j3 -galactosidase 
continuously even in the absenoe of &n inducer (i»e« becooe 
constitutive for ^•galaotosidase). Iteny of these 'control* 
mutations m^ at genetic loci vhioh are distinct from structural 
genes and| therefore, these control loci are teraed as 
regulator genes as they are concerned with control of em^ae 
synthesis (Jacob and >^ 3^nod, l96ii xiothnan and Qyme, 1963)• 
auoh regulator gems have been identified in oany bacterial 
s y s t ^ s (Pardee, Jacob and Honod, 19^} Buttin, U963{ Vogel, 
Bacon and Baioh, 1963)* According to Jacob and Monod (l96l) 
the regulator gene prodhices a oytoplasoic product the repressor, 
presuaably a protein, vhich interacts with a special section 
at one end of the operon, the q;>ereter gene and prevents the 
synthesis of the ensyaes of the operon* On addition of the 
inducer to the oediUB, i t interacts with the repressor and 
prevents i t s interacti<»i with tiie opmtotoT gene* m now the 
t^erator i s open and the oper<»i in question can be transcribed* 
Jacob and Monod (1961) in fact also considered other slight 
variations of the exact role of the regulator gene and the 
level at \^iich the repressor acted (i*e* jQElA or ANA), but the 
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ahovo BOehanlSB i s tho noot favourod ono prosontly* W 
^tnalogy groups of omgraos % o^80 synthoais i s subjoot to ond 
prodoot roprosaion would ho andor tho aontrol of tho rogulator 
gona produQlng a roprossor yilch onn ohLr iatoraot with and 
*dIoso* tho oporator whon i t i s in ooahiBatiMi of tho 
eoroproasQsr (i«o« tho ond produot of tho pathway oatalysod 
by oaxynos of tho oporon in quostion)* Ihos in ahsonoo of 
tho ooroprossor tho onayaos of tho oporm aro *do roproasod* 
@nd pro^ood at a saxlaal rato* i^ hla sohoao of control at 
gono Xoifol proposed by Jaodb and Monod (ijBISl), auggosts that 
tho roprossor hits a dual spooifioity towards tho IMA of tho 
(^orator gono and towards tho saall n^ooulo iahioor or tho 
roprossor* 
AsstBdng that tho roprossor acts at I^ IA lovoX, rathor 
than at tho lovaX of oossongor^aHA (Jaoob and Nonodi 1961} 
ono would antieipato that addition of indueor to baotorial 
oultiiro v^iioh i s induoiblo for partioUlar onsy»o should load 
to inoroaso in tha asount of tho aossongor aNA (of short half 
l i f o ) for that om i^Bo* lUrthor onoo tho B*aNA has boon forsed 
thard slumld bo no further n^^ for tho indaoor* J^oriaontal 
ovidonoos for this hypothosis havo boon obtained using 
difforoirt; toohnicmos (Itekada and KagasanilCy 1964} Kopos, ]9d3f 
Attardii Haono, i^ouviorio, Jao^ and v^osS| 1963| Hayashti 
^iogolnan, Franklin and X.uria| 1963| Siho and aiohf 1M4}« 
Xhus baotoria rogulate honoostasis of histidino by 
induotion (Magasanik, 19SS> ond produot roprossion (ABOS and 
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darr^i 1959) and faad baok ioMbitlon (Aaas, f^ ^ 3^1)» 
Currant thinidLng Identifies aajomaa aa the baais of adaptati<»i 
in aamBialian aystcHiS as ve i l . Xha study of saohaniaMi of 
en^yna induction in higher organisna i s raioh nore ooqilez 
than in baoteria, but information haa bean gathered using 
horaonas as induoer of protein synthesis. Ihus oortioosteroids 
have been shown to *imluee* hepatic glueose<*€kph08phatase| 
fructose lyd^Iiphosphatase <^ber and ^nghal, 3jM4| i#aber, 
ariYastava and singhaly 1965) glutaaio alanine transaalnase 
(aoeent Eardingy iftlhoUand and Hioh^y 2953$ Segal and Kin, 
1963) tyrosiniioc*oxoglutairate transaninase (i^eengardi saith 
and AeSi 1963| aosen, SJb^ aiU 1963| aosen and HilhallanAi 1963) 
e t c Factors other than hosiaanes have also been reported to 
cause changes in ansysies synthesis and phencnena resenbling 
bacterial end product repression and catabolita repressicm 
have been described in aaiBitals (end product repression, sohimike, 
1964{ catabolite repressicm, Pitot and Peraino, 1963} Peraino 
and Pitot, 1964). 
Sffeot of mstidine Adadntstration oa Hepatic 
HistJ^ine Catabolisin^ aagyaw| 
iiniqraes that catalyse the f irs t step in the catabolisa 
of certain amino acids are induoed aftar their administration 
••g* tr3n^ tcqi>han pyrrolase by tryptophan (ICnox, 1951), tyrosine* 
glutamate transaminase by tyrosine (Lin and iCnox, 1957), 
threixiina dehydrase by threonine (aayre, Jensen and (lreextt»erg, 
1956). Data presented in f ^ l e s 1 and 2 suggest that histidine 
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aBiBonie»>3jrase and hietidlne pyravate aiainotraaiferase are 
not substrate induoible enssraes. Ai^baeii and ^tisnan (1998) 
reported earlier that hepatia histidljie mnonia-lyase i s not 
a substrate inducible eossrae, 
relative levels of histidine saoioonia*lyase and histidine 
pyruvate aninotransferase Clables 3 and 4) i n ueanling rats 
suggest that the two emomes have different developnental 
patiterns* Xhe level of ML was ver/ low in twenty days old 
weanlings, whereas &A had attained nearly the level present 
in adult rats* fhese observations are in agre«Bent with those 
of Harkoff and Baldridge (]j9M)« Moreover, histidine 
adBiinistratiwn inereased tb» aotivity of hepatio histidine 
pyruvate an!notransferase In twenty days old wesnling rats 
but failed to indues hepatio histidine ai&iBonia»lyase, Xhis 
observation suppleaents tik& earlier finding on vhioh i t was 
suggested that different developaental patterns exist for 
the two flHasyses* 
la'feQt of QasaBino Agids on gjstidine Oatsbolising ^&m»» 
OQld-stein, Knox and Behraan (1968) were unable to induoe 
threonine dehydrase liy adsd id strati on of threonine alone in 
ohow fed rats on a normal protein intalce* h sisdlar effeot 
was observed with hepatio arginase whioh oould not be induced 
by arginlne (At;^ baoh and Vaisnani 1968) but was indteieed by a 
high protein diet (Sohrailce, 1962)* Histidine when adiainistered 
alone failed to induce in the sd\at rat either hepatic histidine 
9i) 
i0iioni»»l7aaa or hlatidlne pyruirate asiliiotraaafaraaa. Hahoa 
i t appears that hiatidiaa alone la not soffioiant for induetion 
of either of the biatidine oatab<d.iaiii; eaiQfBes* However^  
•ultiple iatubatior» of oaaasiiio aolda also failed to iadoae 
either of the tvo hepatio eniyBea* Casaiidiio soids l^ ^k an 
essential aaino aaid (trypt^han}^ dietary indaeticm of histidine 
oatalsolising enxynes hy oom>lete » ino aoid sixture oannot be 
ruled oat at this stage. 
rtole of Qtetary Protein in the Qerel^ yawat of ijertain 
Histidine Oatab^iaing attaaraas 
mmmmmmmmmmmmmmm''mmmmmmmmmmmmmimmmmmmmmkimmiimim 
Markoff and Baldridge (]jM4) reported that hepatio 
histidine 8iBBM4»»lyase aotivity barely deteotable at birth 
varied vith age ^ the ratf vhereas the uroeanase activity 
was high at the tise of partArition and reoained fairly oonstant 
upto fifty d^s* Data presented in Sable 6 suggest that rats 
vhen Btaintained on nomal protein diet inorease their h^atio 
histidine ai8Bffi!iiaplyase with age^ for the level of the ensyae 
was signifieantly higher (nearly tvo fold) in norsal protein 
fed ^nlsals than in twenty days old wea^ii^s* liapatie 
urooanitse i f expressed as units/g liver tisstts did not vary 
%dth age of the rat| whereas the saiae vhen expressed as units/ag 
protein vaa higher in norsal protein fed anisals than the 
twenty days old veanlings* Hhe observations by HaOi Deodhar 
and Hariharan (1M6) are oontrodiotwy to those of Markoff 
and Baldridge (lj>64}. Histidine pyruvate aminotransferase did 
i^t register any inorease vith age oonfiriidng the c^servations 
of Karkoff and Baldridge (1M4). 
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DavolOfHuaat of h^atlo hlstidina aBnonla-Iyasa and 
urooaaaaa ^paara to t>a dlraotly ralatad to diatary pirotaln 
octant (:rabXos 6 and ?)• Xhus thoaa tvo amgnsaa ara aubjaot 
to dlatary oontroO.* Xba raaponsa ot Matidlne agistonia I^yaaa 
to diatary protain laral vaa auoh that in lov protain fad 
aalaala toapatio hiatidina aim^niaflyasa vaa raduead to alaoat 
mi within foptjr fiva daar** Bw davala|)Bant of hapatlo 
hiatidina pyruvata ^idnotranafavaaa aaaiitt to ba dapandant 
naithar on aga nor on tho diat&ry protain ocmt^it (fabXa 6 
and ?)« aowava?! i f tha apaoifio aetiYity of tha anayaa 
vaa aipraaaad aa iinlta/g tiaaiia tha am^ao lavaX vaa found 
to ba lotiar in noraal protain fad anlaala than tha vaaiKLinga. 
Tha 9msym9 laval vaa Xovor in lov protain fad animaXa than 
tha normal or high protain fad onaa« i^ han tha apaoific 
aotivitsr of tha ansgraa vaa aspraaaad aa onlt^Bg protain 
no signifioant diffaranoa oould ba obaarvad batvawi lavala 
of tha an^rsa of diffarant groiipa of aniaala atudiad* 
Iha praaant findings auigaat that iilatidina pool is 
probably ragulstad in tha haalthy rat by ansjrsaa of tha 
uroeanata pathvay of livar oalla and that tti» aaaa ara in 
turn ragulf^tad by intraoeXlular asino aoid pod of tha livar 
tiaaua ocoitribatad by diatary proteins, i^ ias livar oalls 
diffarantiata and ooDtinnously rodiffarantiata batvaan tha 
pattavays in rasponsa to nutritional ohalXanga. m9 i^portanoa 
of tha orooanata pathvay of hiatidina loatabolisa ia also 
raflaotad by i ts ii^jairaant undar diffirant path^ogieal oontitions. 
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Znataiioaa of siioli eonditlona arat pretain nalsmtritlMi Xaadlng 
to Kwaahlorkor (Daan, 196lf ^sltaiiai^ and intstaiay lji61| 
ii^tahai^, DM8| Oaan and iMtaiiaady ljM3), lowariag of 
aotivitr of tha ansgraaa ia vitanla dafiolaaojr (Baldridgai 
19d8atb| BaXdridga BBA Burkatp 1960), gaaatie diaordara auoh 
aa blatidlaaamia (Ai^baoh, iJL aX> I962a,&| Siandiaii Hal^HMSf 
I»<t^ t SiL iJU 1963| lji63) aavara lltrar dioiaga at la liapetio ooaa 
(Molaaae aad Paga, 1961) and aaoplaatie dlaaaaaa (Uaraooky X9M)« 
Ito davaXoi^ iaBt of apidarsal hlstidlaa aaisQiii a-Xyaaa 
vaa ioraraaly raXatad to diatary protala ooacaat (fabXa S)* 
Xha aaxrisa XavoX vaa invarsaXy raXatad to body waigtit aa vaXX. 
%ldarBl8 Xaokad urooaaaaa, aialXar obaarvatioa haa baaa 
rapo?tad by Sannonl aad LalXi (X963> for laaaa aad guiaaa pig 
apidarala. PrObabXy tb» akia aaajma nay aot ba pXaylag aay 
algnifioaat roXa ia hoiadoataaia of oirouXatory hiatidiaa, 
2aaiaak| skA^ iVi&sy and Haia and zaniaak (19S9) propoaad 
that urooanlo aeld protaota tho alsia froH oXtravittlat radiation, 
aaaoa tha praaaaee of a high IVWBX of apidansaX hiatidiaa 
aBiBoai»-Xraaa ia vaaaXiag aad Xov protaia fad rata, auggaata 
that tha aniqfsa adght hava a protaotiva funotioa by providiag 
an ttXtraviiXat radiati«i aoraan for tha groidag or undaiw 
davaXopad aainaXa* mnrnfr^ eXinloaX history of hiatidinaaio 
ohlXdraa faiXad to ravaaX any unttsaaX sansitivity of thair 
skin to aunXightf or druga or any oooorraaoa of skiB raahaa 
or aXXargio aaalfaatatioos (2anaoni and LaSa, l96d)» 
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Hiatidine Optato and giaticlina CataboUting angyaat 
of S>it(9vm% tXaavk^ of Hala and ^aala iiat 
Markoff sand Baldridga (1JW€) hara raportad that iMpatie 
hiatidina aawonia-lyaaa and Mstidina pyruvate aainotransfarasa 
ara ragolatad by soac homonaa • aatrogan androgen ratio* Biay 
Obaarvad higher lavela of tha wasyao in fa»ala rata than in 
the aalaa end also highar lavola of tho Sioo in pregnant than 
in noa»pregnant fenalea rata 9t %im aoM age« Keeping thia 
in viev the oeoorr^aoe of histidinuria in hianan pregnancy 99mm 
surprising* 
Studies on histidiiM i^talte by different tissues revealed 
that the tissues fron feaale rats oould reaove signifio«itly 
higher wount of histidine fron the aediun than those froa 
the Bales* Brain (oerebral omrtez) oould take up signifioant 
aoount of histidine but failed to metabolise i t eonfirvlng 
the observations of earlier worleers (Neane, 1961| BsAlAeids, 
Chain and Pooohiari, ljM5}« Biren this t;issue froa feaale rat 
oould take signtlioantly higher asount of histidine thm that 
fron the sale rat (llg* 8)* fhus seac hOTBones (the estrogen 
androgen ratio) appear to regulate transport of the ooino 
aeid in different tissues* 2Ms study has to be further 
oonfiraed using a radio active i sot^e of histidine* 
Histidine aB»^nia»lyase was loainiy looalised in liver 
and epidemis* aLsilar findings have been reported hy zannoni 
n^d LaDu (1963> in guinea pigs* Hoveverf they reported the 
enzyae activity fron heart, lungs, kidneys, nusole, spleen. 
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tastes and Intostino as volX* In rats baroly dotoetalslo asoiiiit 
of hlstldlno anaoal»»Xyaso vas prosont la Xuags and kidnsys* 
In soso oasos tiio saao oouXd not bo dotoot^ at aXX* XostoSy 
brain, bXood (sorua and rod bXood ooXXs) and spXeon voro doveld 
of tiM onsyse aotlvity* 
aox h^iBonos ^pear to raguXato iMpatlo hlstldlne 
aBBoniA»lyase aotlvlty. Level of tbe 2iepatlo ensyae was 
slgnlfloantXy iUgfrnt In feaaXe rats than In the aaXes, thus 
oonflnslng the observations of Markoff and BaXdrldfo (X9e4), 
%ideraaX hlstldlne aisBonla-Xyase vas aXso higher In feaaXe 
rats than the aaXes, Iron the ensyao XeveX In kidneys and 
Xungs was higher In feaaXes than aaXea, fhtis sex hc»nBones 
appear to InfXuenoe the enxyste In aXX organs aXlke* 
Hlatldloe pyruvate aid.notransferase vas present In 
liver and kidneys (»iXy* Liver ym the aaln site oontalnli^ 
twice as sueh ULstldlne pyruvate aalnotransforase as the kidneys* 
H^artf XungsI brain, bXood (serua and red oeXXs) and skin 
were devoid of the amorae aotlvlty* PreXlalnary studies 
reveDXed that the ensyao froa both the tissues was partly 
partlouXate (altoohondrlaX) and partXy soXubXe, oonliralng 
ths earlier observations of %oXter and BaXdrldge (ljM3) and 
HowseXX (1966) on liver ensyao* aowseXX (1966) reported 
transaalnatlon of o6 •oxogXutarate 1^ hlstldlne using rat kidney 
altoohondrlaX preparation* 
Aeoordlng to goiter and BaXdrldge (X9S3} the transaalnatlon 
pathway la reXatlveXy more laportant In rat* However, the present 
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study rovaaXod that tho urooanata pathway i s p£'«d(Miiiant| for 
hapatie hlstidlna aaaonia-lyasa was aignifieantly highar than 
hlstidisa pyruvata asiiiotraiisfarasa* Xhis fiadii^ and studias 
on diatary and horaonaX raguXation of histidina aataboliSB 
suggest that urooanata pathiray i s tba major pathway of histidina 
BOtahOUsa in a noroal haalthy aMoal* &irXiar Ohsarvations 
with isotopio studias and isoXatod an^raa systaaS| as vaXX, 
indieatad thut urooanata pathway is aora pradoBtnant (labor, 
}9M| X9S6} Qraanbarf, 196X> than othor pathways* 
Effoot of gas«Ui ftrdyoXysato (JSmyaio Ql^»«t) on LavaXs 
or qartain aspatio atstidjlna CataWlisjij mm»9 
KttXtipXa intubations of oasain hydr^lyaatai ovar a 
pariod of twanty four hours to protain starvad rats anhanoad 
their hapatia histidina aBBoni»>Xyasa axid itrooanasa aotiYitias 
signifioantly* tfistidins a«rania«Xyasa ineraasad graduaXXy 
with tiaa and was about two foXd high^ after twanty four hrs. 
of first intubati<m than tha sero hr« saorifioed o i^troX rats* 
fhis response of the ensyaa was obsarred in aniaaXs of either 
sex (rabXes 30 and XX } ngm 9 and ]0). Uroaioiase aXso shoved 
steady inorease with tiae under suoh oonditioos* Histidine 
pyruvate aainotransferase XeveX did not show a^ y ohai^e under 
suoh oonditions* JQus i t appears that for induetion of hepatio 
histidine asmoniafXyase a eosqiXete atiKLno aoid aiscture is 
6bXigatory as reported earXier for baeteria (Maiaiood and 
Krishna Murtiy X966>* 
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iisesntly asiiy onsyaos liavs boon r«pc»rt«d to b« Indaesd 
by oral a^tetnlstration of easoin hTdroljrsata. thUMf thrsoaliis 
dobjrdrasa and ornithliia transaoliiaso ara induead hf latttbatlOB 
of oasain hydroajrsata (Pitot and paraino, 1984}» Xai^otlon 
of hapatie hlstldina aaBonia^Iyasa and urooanasa vas not as 
narked as that of thramilna da2!«]rdrasa or oraltiiizia transanlnasa. 
HoweverI the eosynes appear to be iaduoibla^ for substrate 
(hlstldiiie) ooaXd i»t eidtanoe their aetlvity | A XIXSL W 
stf^lllslng the ezugnies* fhese enigraea may be sieved upon as 
Baero«K»leouIar regiilators of hoiMOstasls of hlstldlnst the 
aetabollte they take ears of* 
Bffect of sthlonlna on Indtootlcw of flapatlo 
Hlstlittns itwBonla»ljrase 
By Isolating ansyaes from anisals given radio aotive 
sffllno aoids and *indueer' or by e i ^ l ^ n c speciflQ antibodies 
to the emynes under study, several Uaduoed* ensynes in higher 
organisns have been shoim to result Srom ^ QSJE, •ntsysm protein 
synthesis (Kenney, 1^2} Segal and KiB« li63| aohnikei dveen^ 
and BerUn, 1966>» It is often vary diffioult and tadious to 
isolate pure enssnses* fhereforey other orlteria have been 
used to ^canine vl^ther the inoreased activity of an ensyme 
vhleh i s dl»served after 'Induotitm* i s due to ^ fliDEA protein 
synthesis. Xhe inhibitors of protein synthesis suoh as puronyoin 
oan inhibit the 'homone or dietary indueed* ensyse synthesis* 
fhls has been taken a» a proof of ^ flaSCft synthesis of ensynes 
in question* Present atte^^ts to purify histidine anffi«:iia»lyase 
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to a suffleiont dogroo failod, Hov«var, induotlon ot histidino 
MBBonla-Xyaso vat inhibited bgr ethionlnoy a potent iiMbitor 
of protein syntheaia (aiapaoni farber and Xarrer, 3i960{ faster 
and corbany 1963), ausgeatlng that the ensyae In^itotion invoXvea 
d& SSBUL ^nxyrn* protein aynthesia* iSridenoe for a reqttiraBmit 
of i$L OSXSL protein aynthesia based on use of ethionlne for 
inhibiting protein sjmthesls has b e^n presented for induotion 
of arginase and ornithine transoarbaaylase (Jstsaikey 1IM3) 
and tryptophan pyrrolase {Fssbwr and Oorban, Dii8)« 
Farber and his oo-vorkers (Farbert ahull» V1X1»» frevinot 
Lori^ ardi and fheaiaSi ]j964| iail»»frevinOy Farber, Staehelin, 
intttstein and Holl, 1964) hare shovn that ethionlne an inhibitor 
of Afl^  fomation, vhen injeoted into rats oauses eessation of 
protein synthesis in liver, paralleled by breakdovn of peOysoaes* 
this they interpret as oooorring through an inhibition of u^MM 
synthesis, vhllst o-iiHA degradation s t i l l prooeeds. fhat 
protein synthesis oan be inhibited by inhibiting MA synthesis 
is not disputed (Levlnthal, Keynan and Hlga, I9®i Staehelln, 
^ttste ln and Roll, 1963) bttt interpretation of results for 
experloents using relatively non-speolfio inhibitors or 
inhibitors altering the eellular oonoentrations of highly eonaon 
substrates, suoh as AlP, need be aade with oaution* Bsnoe for 
unequivooal evldenoe of ij^ HQKft protein synthesis for induotion 
of histldine aBn«aia»lya8e ssp^iaeats vlth speolflo inhibitars 
like puronQrcln and aotinoayein and studying the lnoorp«ratioa 
of ri^ dlo aotlve aiBino aoid into the emonse are pre»requisite« 
103 
gffoot of oaorai^hisulool on Indtuotlon of HUtidins 
jteBnopi »»Xjr«a» 
CbXortfq^hdniool i s a voll known Inblbitor for proii«ln 
8/ntbaai9« Oonsidorlng baotoriaX tystaoia, ovidonos is i^ toqioato 
to bollovo that ohloraHphanldoX acts aftar binding to ribososoa 
and during poptidos bond aynthosis (Kuean and Lipffiann, iMi). 
Sridonoo that tho poptido Xiidcing atop vas iniroXved also oaao 
froB a studjr of products of polyw«^«XQ^o aoid dirsoted poly* 
Ijrslno synthesis (JuUan, 1963)« 
CblwanphOBleol adstinistratica did not inhibit tho 
induoiblo fomation of histidint asBieniai-lyaso* It has bM« 
alroady roportod that at o<»ieantration8 UO • liOT^ vhieh givs 
good i i^bi t ion of ondogonous sjmtlMsis in baot®rl«| 
ahXermpiMniooX has no offoot on most ooUofroo sxstaas in 
aniaals (lioisbsrgsr and i«Af«i 3964>« Hovovor, rooootly 
Faros* (1904) dMKmstrated that ohleras^hMiiool inhlbitod 
stiBulation of oortioeid produotion by AOXH and Oarron and 
Croooo (1967) shoirod that ohLorw^honiool inhibitod a&ino aoid 
ittoorporatioD by sitoohondria of adronal oortox* 
Sffoot of cauooso on Induotion of Hopatio a.stidins 
jlioai^Iiyaso 
AdBlntstratian of oasstin hydrtilysato to growing faaalo 
rats indttood th«ir hopatio histidins aaimoMa l^yaso about throo 
foQLd in tvontjr four hours m^t eontrol aniaals* Moinistration 
of gluooso ooo^lotoly supproas^ this induotion, fhus, i^parontly 
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hlstidino aiaBQiiiai>I/aso Inditatl^ ni i« roprosaad ^ gluooio as 
rapoFted for baotorla (Kagasanikf X966)« 
Xnduotlim and gluooao raprataion of tliramiina daiaydjraaa 
and ornithliMi tranaaninaaa hav« ba«a raprartod in t&% livar 
(Pi tot and paraiiM» 1903). aaoantly tHa inhibitovjr off act of 
diatary^ oarboliydrata on tha induetion of S aainoiavuiinle acid 
ajmthatasa, an anxysa involvad in porpligrrin bioajmtliaais 
(Tsolaidjry Hsliai^t Qollina and Huntari ]ji6«) as v«lX as tha 
drug liatab^ising «iignm diae^isrlf antnoasobansana raduotasa 
(Jervally Ouls toff arson and Morland| 1086) has baan raportad* 
fhara ara tbraa possibia sitas for inhibitory aotion 
of tha oarbobordratoi transoription^ translaticm and ansyaa 
activity* ThB poaaibiXity that inhibition of oasyvm activity 
is invoXvad can ba aXiainatad for gXuooso did not inhibit 
histidina ffi»aonia*Xyasa iftxHfiS^ SiaiXar obaarvationa hava 
basn aada in o<aq;>X«taXy diffarant studios (paraino and Pitoty 
X904| JarrvaXXf $^ ^^ 1966)• Sb» affact of carbohydrate 
raprassion tm tha raad out of ganatic coda and synthesis of 
Bessanger->iilU (transcription) has been studied in iiieroorganisns 
by Nakada and Magasanik (1964) i vho hava stained avidanoa 
that this is the probabXe site of carbohydrate repression in 
BdcroorganisM* Bevever, aeoording to Perainoi Laaar and Pi tot 
(X966) tha oarbdiydrata rapreasion aay be exerted at the 
transXationaX XavsX through interaction of the ensyae foraing 
systaa Cpolysoaes) vith intraceXXuXar Xip^rotain Bagd»rana auch 
as endopXasaic retiouXua. 
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IndttotloB of Hapatlo Hiitidino jmaoaim^ljrtm^ 
S Differont Indtaoora 
ffaltlpXo iBtubationi of histldiat (800 ag) vitH a mall 
Mount of easoia laydrolysato (SO ag) InliieoA hl*ti4S.na aaaoiilfto 
lyaso to tim utam axtont in f^salo ratt as tM iatubatioas of 
high dota of oasoin l^ jrdroiyaato (1 g) did« Histidiaa i^ Eion 
adaloistorod aXono did not produao approoiablo ineriaso in tha 
•nsjTBO aotivity in nalo rats, Honovar^  hittidiao plus oasoia 
bydrol/sato ioduood tha •ntym» about fiYO fold in twoatar four 
hours %fhoa adoinistratiaa of oasain hjrdrol/sato produood ohly 
thrae fold induoti^u fhus histidias appears to b« real 
induoor of tho •nxyBm^ but prosonoo of eao^lato aaino aoid 
Bixtura i^paars to bo obligatory for ^ SSSOL protoin syathosis 
as in baotoria (Habnood and Krishna Iftirtii 19€6)* 
It appoars thos that urooanato pathway of histidias 
ffiotaboliSB i s lsQ>ortant in tho hoooostatio rogulatimi of 
oiroUlat«ry hlstidins in KaaBals* Morooror^  tho ragulatory 
noohanisais for honaostasis in rat saaa suporfioially analogous 
to thosa raportod for baotoria* 
Biosynthssis of Hlstidins 
Baoteria ara r^ortad to ragulato honaostMis of hiatidine 
by and produot raprassion and faad baek iiMbition of tha 
biosynthotio omyaos as wall (itess and Oarryi 1968| itmasi $3u>iX* 
I96i>, Hlstidine i s raportod to bo ossastial for rat and aU 
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aniiial apoeiot studied oxo^t aan (AoTor^  and fl^klnst 191JS} 
Cox and aoso, 39^} lioao and Coxt 10S4} U%!6} Borg, lli&3} 
C«a.andor and B«rg» 1963a} Jaonditt, fti a2# 1^ >80| aoao, g l al^ 1981} 
1964}* Xt %raa not known i^iotiiar all tha an^raoo of tJao 
bioayntiiotio pathway or sooa of thms ar« la^dng In rat* In 
addition attaints bava not boon sado to far to study w^tbar 
the bioarntbatie patbvay roportod for baotaria c^aratos in 
anlnala aa vail vhioh do not raquiro hlstidina. 
Tim proaont study raraaXod that rata laok all tba ansjnaas 
of tbo bistidino blosyntbotie pathway. BowovoTy stadias with 
pigaon livar showod that pigoons havo eapaoity to synthasisa 
aainoiiddasola oarbojtaBldo aal iaidasolo glyooroi phosphata* 
Wa» raaotion vas found to bo onzyaatioally oatalysod* fhus 
i t voiad appear that pigoons haTo probably onjsjrBatio ooaplaz 
to oarry histidini biosynthasis to itddasQle gly^rol phosphata 
stags onlyy for rost of tho onayses eoaid not bo dotaotad* In 
additiont sineo phosphoribosyl»AZF pyrophospborylaso could not 
bo dotaotad in tho prosont study in pigaon liiror» dofialtivo 
studios using labollad prooursors aro ntodod to oonfim tho 
obsorvation. 
In iritro studios 
mSmmSSBSSBSmmmm—mmmmmm 
Studios on ragulatory aioohaiiiSBS in maonalian syst««s 
aro oon^lioatod by a nuabor of faotors oporatixi^ sinultanoously, 
Uso of isoXatod orgaiui and tissuo slioos ponoits assossii^ rolo 
of oaeh faotor without boing influaixiad by tho othar* asneo 
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stttdias on ragulatlon of hlaUdiaa aataboiUaB w«ra oarrlad out 
using Xlvar alloas aa v«ll» 
HiaUdlai %talto and iiaxaaaa of HJaUdlna AiBB»nla«»Itya»a| 
Hlatldlna Pymraf Aalngtranifayaaa and Fgotoia 
aat llvar slloaa on lnoubatl«ti with Srab^rlngafwbloarbonata 
aontalnlci gluooao ralaaaad hlstldlaa a»i«ila»Israaat hlsUdlat 
pynirata jodnotranifaraaa sad protein into tha aaditab Xha 
ralaaaa of tha ongymoB was affaatad by adding hiatidina to tho 
raactlon BixlRira» Hiatidina daoraaaad tha ralaaaa of hiatidina 
aB«onla<»l7a8a but inaraasad tha ?alaaaa of hiatidina pyruvata 
aBlnotranafarasai tdthoat affaoting tha ralaaaa of protain. 
In Krab^ringarwphoaphata t^ditni; addition of hiatidina inoraaaad 
tha rolotmo of both tha anomas h^ alioaa without affooting 
protain ralaaaa* JSoifavari aueh an affaot of hiatidina on 
rolaaaa of hiatidina aeoBonia-lraaa oouXd not ba d«ionatratad* 
Itodar thaaa oonlitiona In tf^tgo hiatidina i^talM W li'*^* 
alioaa was alaoat linaar idth tisa* tint roiaaaa of hiatidina 
«BBOni»»Xir«ia and hiatidina pyruvata anlnotranafaraaa by Uvor 
alioaa 4A XUCa ^ diffioult to intarprat. Praaantly ohly oa» 
plaoaibla axplanatimi oan ba put forth i»a« injury to tha oall 
aiasbrana on ineubation ato* i^oantly th» aynthaaia and tranaport 
of smrlasa has baan raportad froa rat livar (MeOaaohin and 
Pottary 1906)« Pl^isa haa baan raportad to oont«dln anqrlaaa 
aotivity but hiatidina auBonifr-lyaaa and hiatidina pyruvata 
aadnotranifaraaa hava not baan dataoted in blood of oithar 
haalthy huaan baings or anii^la, HeuavaTi hiatidina mmwal^ 
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lyas* saA wfOQimtm^ hav« b«9n rmp^rt^ from tem^R blood la 
••Toro inf«otivo hopatitia (Biurobia and liOonorai lj963) suggosting 
that thd saao may hm arising ^ o to danago of Xivor tisatio. 
Indnoti^ and aeXoaao of l&atidiaa iiBB<»ii»»Ijraf 
(la Faa tiag aat> 
Mdition of hlatidina to iivor slioos (praparod troa 
forty ai#it hour faatad ^mianls) la tha inoti^etion widitta 
doeraaaad tha ralaaao of hlatidina aaeioaiavlyaaa* 0ad«r suoh 
e<»3dltioaa ansjnua l9fX ia tha sXiooa vaa highor than ia tha 
tlieea lacubatad with glueoao cnily* Heir«va7» 0*6ja noiaa of 
aaiao aoid mixtura oaH i^lataly a top pad tha anjonsa ralaaaa although 
iatraoallular aBisraa vaa iaoraaaad slightl^r* On addiag 0«26ja 
BOlaa of cBdlao aold siztora tha aa^ Qma la?al in tha slioaa 
iaoraaaad but r^rf l i t t l a of th» aajsyaiO vm ralaaaad, 
lAvT alieaa fron aisAt^ r aix hour faatad anisala ralaaaad 
histidiao flOBoaia-ljrasa oa inoubation with Krab»|riagafuphoaphata 
and gliiaoea, Addition of biatidiaa to tha nadiiai daoraaaad 
ralaaaa of tha aaaysa but aii^fioaattjr iaoraaaad tha anqma 
laval in tha alieaa* tihaa aHoas \19r9 iaoubatod vlth hiatidiaa 
aad Kr^»ringar»phoaphata tha slioaa ralaaaad aora ansaraa and 
laval of tha aasM waa aignifioantly highar In tha alioaa thaa 
ia tha alioaa iaoobated vith gluooaa plua hiatidiaa or gluooaa 
aloBOi along with Xrob-riagafwphoaphata. 
It iq;>pQara that avan IA ^i^^o histidiao iaduoaa hiatidiaa 
8taisoni»»ljra09 in tha tiasua alioaa, Sly using inhibitors i t v iU 
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b0 vertliwiilla to kziov If tlM Qxusymt inaF«as«i i s loftuation 
plMomnmoiu C£Luco«« jri^ r«S6«s this iniiiotloQ tor sUo«fl via«n 
Inoabatad with bistidina aXono had higlitr I«veX of tli* snsyBtt 
in ths slioes than \^ i»a laoubatad ultli gliaocw« plus Mttlftias, 
snifiiAait Am omaMdiima 
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Although l^ palftRdtit of hlstidiiio aotalx^SB i s a 
vol! rdoognlsod aoadltion in a f&v siotabolio dis«iaio«, tho 
Boohaniss of hoaaostatio rogulation of hlstidine in aaonalian 
systaiBS is not* undoratood in aolocular terat* In oontraat 
axtanaivo inyostigationa in haotoria havo revoalad that 
histidino has a self ragulatod oontrd ovor i t s ova sotabolism 
through tho nsdiation of induotioni raprassion and food hadk 
i i^hit ion of tho onigmas iiwolirod in both tho degradativo and 
hioayntbotio pathveya of tho anino aeid* A study of sona 
aspaots of ragulation of tho aotivitgr of histidina dogradlng 
onssmos in rat vas attosiptod hjr thd author* Many nov foots 
havo boon usoovorod hjr this introstigaticst whioh oan bo used 
as tho bnsis for evolving a working hsrpothosis on tho 
regulation of histidine astabolisia in aninal tissues* 
gffeot of Histidine on certain ajstidine Degrading 
laasyaes in Adult Eat 
In adult rats raised on a stock breeding diet, i t vas 
not possible to induee or enhanee the aotivity of hepatio 
histidine aiffiaoQia»lyase or histidine pyruvate aainotransferase 
by intraperitoneal adoinistration of histidinei there vas no 
loss in the aotivitjr of the hepatio enacyoies upto six hours 
both in the oontrol and histidine treated aniaals. It msy be 
inferred, therefore, i.hat histidine also does not play any role 
in stalAiaing the ensyaes involved in i t s degradatiou 
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m e o t ef aietidine on ^pat io aajitidine flegradii^ 
aagyaee in fwBty Days old i^aaiUagii 
ZntriE^eri tone ally adadnistered histidine was able to 
induee hepatie histidine pyrarate aninotransferase (HTA) but 
not histidine a8ffionla»lyase (JUL)* Ihe level of HIL vas foand 
to be sRi^ lover i n twenty days old weaklings than in the 
adult aniaalSi whereas the level of HP A was nearly the saae 
as found in adalt rnts. fhe two enxyaes have different 
developsentel patterns in rats* 
gffeot of aietary grotein on the Oevel^wmt of 
certain gjatidjne Peypading iSniygea 
Developsient of hepatic HAL and urooanase was direetly 
pr^ortional to the content of protein in the diet of rats. 
£he effeot of dietary protein was aoet prooinent in U&t levels* 
iUL oould hardly be deteoted in the l ivers of rats raised 
for forty five days on a six per oezift oasein diet* In ooatrast 
the level of &A was not influwsoed hy the content of dietary 
protein or by age of the anlaal* Since AM* and orooanase 
responded aore readily to changes in protein content of the 
dietf she urooanate pathway of histidine eatabolisa appears 
to be quantitatively of greater signifioanoe for the aniaal 
th»i tho alternate transaainaticvi pathway* 
DevelopaeHt of ^ideraal HAL i n the aat 
Ihe developaent of epideraal HAL in the rat was inversely 
proportional to ehe dietary protein contentf that i s , with aore 
protein in the diet ther^ was lesser UAL in the epidermis* 
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aiatidiiw Ifotaka toy mffor^at tissuQ* of th» Bat 
HLaUdint uptaka and lavala of HM* and ^A vara atudlad 
in diffarant tiasuaa of aale and f^iala rata. Haauaa fron 
faaala rata roffiorad laora hlatldine fron tha aadiuB and had 
hlghar Xairala of HAL than tha tiaaaaa fron aala rats. Although 
brain (aarabral oortax) doaa not ladtab^laa hisUdine by 
tha dagradativa pathtfaya, th9 brain tiaa ua picOcad up oonaidarabla 
aaioant of histidina fron tha aiadiuB and tiia tiaaaa fron fanalea 
took up ncva hiatldlna than froa nala rata* 
Looali2ati<m of Hiatidlne Degrading Bagyaaa 
n Aat Haanea 
HAL was found aainly in lirar and akin (apldomia). HI?A 
vaa dataotad only in livor and kidnajra* HP A laval waa naarly^  
ama in tiasuaa fron mala and f^iala rata, Laval of HAL vaa 
hlghar in livar than that of HPA in rata* Iha aaaa vaa highar 
in tha tiaauaa of f^iala rata than in t^oao of tha malaa, 
Indhaoti^ w of HAL and Uroi^ aaaaa in Protain atarrad Aniaals 
Bapatio HIL and urooanaaa vara induead signifioantlsr 
in protain atarvad anii^da by or;il adoiniatrati^m of an^ jrKio 
hydroljsata of oaaain* HAL vaa indixoad laora than twioa vithin 
tvanty four houra of firat intubation* Itthionina inhibitad 
induotion of HAL in both aalo and faaala rata suggaating ^ USSJl 
protain aynthaaia* Ohlorai^ hanloOl did not inhibit thia 
induotion, vheraas gluoosa raprasaed i t x'esinlao^nt of i ts 
bahavimtr in tha rapraaaion of oatabOlie ansynaa in baotaria* 
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Slaoa lilt JBOtSL p^otain sjmthaais by antaaX tissttaa voold 
involva all aaamitlal aalno aoi<lt tl» aiidltlaQ of an anoralo 
dlgaat of oaaaln vm nacasaary to bring about tba iaduolbllity 
by bistidiaa of HJIL In protaln atarvad anlaals* tM,B would 
axplaln tlia fallura of oaa«idno aolda (aoid digast of oasaln) 
to Induoa HAL praauaably baeauaa i t laoks an aaaantial astlno 
aoid tryptophant 
Hlatidina m.oaynthasia in Kat Haaues 
ainoa Matidioa bioayntliatio patbifay haa not baan 
atttdiad in ttiiaals and that i t ia not known vhathar rata laok 
all or soBa of the anayniaa of hiatidina bioaynthaaia an att«qpt 
vaa Bada to danonstrata tha ansyaaa of hiatidina bioaynthaaia, 
raportad in baotoriaf in rat tiasuaa. JSsoganoualy addad 
hiatidina ia knovn to rapraaa the amg^ i^ a of hiatidina 
bioaynthaaia in aioroorganiaaa, i t waa hi^ ad to taat tha 
rola of hiatidina in ita regulation by faad baok inhibition 
and rapraaai<Hi in anlB^l tiaauaa* £ha attaapta to danonatrata 
hiatidinol dahydroganaaa, hiatldinolphoaphataaay hiatidinol-
phoaphata aainotranafaraaa, phMphoriboayl*A2F pyra^hoapherylaaa 
and fomation of iBidaEOda glyearol phoaphata uaing rat livar 
and kidnay ^t%r9 imaucoaaaftil, Pigeon livar hcsBOganataa oould 
eatalyaa tha foraation of iaidasola glyoar^ phoaphata froa 
riboa*»fi»phoaphata, an AW generating ayatea and glutaaine* 
Induoticai and aaleaae of iHatidine Degrading 
aagyam uaing liiyer Slicea 
MIL oould be induoed in liver alioea of rata, atarrad 
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for sovdraS. hoars aad gluooso r«pr«ssdd this indttoUon. LlTsr 
slio4S of healthy rats w«r« found to rQlaaso HiL and HPA into 
the BOdlua and hlstidine affooted this reloaso d^widing upon 
the imtrldonal status of the sadBal* 
Urooanato pathvajr c^poars to roguXato hlstldino aatab^lisa 
In rat* (ZLuoose raprosai on of hopatlo UM» induotlon isay bo of 
SQoa li^ ;»ortanee In ph/slQlogleal diffarwitiatlon of tissiws* 
Furthar sttidlos regarding stability and half lif® of HAL 
lA y^ <^^  would htlp in understanding the role of synthesis and 
degradation of the mnfgym» in aetaholie regulation, studies 
on regulation of histidine metc^olisn in diseases in whioh 
i t i s impaired would be seaningfUl* sex hoansones seem to 
regulate HiL leirel. In order to study irtiether estrogen 
level or the ratio of estrogen androgen levels regulate i t s 
level I studies on eastrated aniaals would be of soiae use, 
iielease of HAL &nd UPA in different hepatic diseases would 
elarify whether jLA yi^ «l injuzlea of liver also lead to the 
release of the enagraes* In additiont further studies on the 
nature of release and i t s role in liver sietaboliSB and 
BMitaboliSB of the whole anlnal will be of aooie ii^ortanee* 
^tension of the above studies to anlnal oell lines will help 
in understanding basio aeohaniSBi of industioni repression and 
feed baek inhibition of the ensyttos* finally the studies on 
biosynthesis of histidine need be done on hiaans where hlstidine 
is reported to be non essential. 
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